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“1.1 BACKGROUND. 


‘routine safety procedures or as research programs. The on-site and off-site monitoring pros 
- grams in populated areas within 200 miles of the Nevada Test Site (NTS) have: been conducted 
‘by the Rad-Safe Unit of.the Test Director’s Organization and in the area beyond 200 miles by 


‘the AEC New York Operations Office. 


Chapter Poe 2 
INTRODUCTION 


During previous ‘continental test series, fall-out study programs were conducted either as , 


The Atomic bauergy Pr oject, University of California at ‘Les Aagets es (AEP/UCLA), con-. 


‘ducted research studies of fall-out distribution during Operations Upshot-Knothole and Tumbler-: 


Snapper as part of the test organization.'? This group also inv oatiaied the fall-out pe lect ci 

from Trinity shot during the 2- to-6-yr period after the detonation? _ ; 
Other organizations have studied the fall-out problem primarily with respect to the im- 

mediate area surrounding Ground Zero (GZ). Resulis of these investigations are found mainly’ 

in the WT series of réporis, but some informution is wiven in other series. Two basle reports® t 

on the subject are WT-386 and USNRDL-445, . st 
Previous air-sampling programs used a variety of ede lieel tiatruments under ‘various : 

conditions. The air-sampling phases of the present iAvestigation were. designed to permit an. 


evaluation of different sampling methods, including those which approximated isokinetic con= _ 


ditions, The investigation involved.four types of air samplers: (1) high-volume automatic 
samplers operating over relatively short time intervals and using molecular filters, (2) high- 
volume manually changed samplers operating under different conditions of modification and 


_using Mine Safety Appliances Company (MSA) BM-2133 filters, (3) wet- Sima iniee a ae mre 


several liquid media, and (4) modified cascade impactors., 

The molecular filter samplers formed the basis for the determination of the indlienad of 
distance and time on radioactivity concentrations, total and radioactive particle-size distribu, 
tions, and gross decay and energy characteristics af the collected sample. The manually - 
changed ‘high-volume samplers were used to study the effect of orifice velocity and direction on 
measured concentrations. They also represented the samplers rmost.common to previous air- 
sampling programs. The wet-impinger samplers provided the basis. for determining the im- 
mediate solubility of airborne contamination. The modified cascade impactors served asa 
direct {1eld method for determining radioactive particle-size distributions. j 

The definition of fall-out patterns was accomplished by detailed monitoring of roads 


intersecting the patterns at approximately 90 deg to the midline. From these data, isadose 


maps depicting the area within 160 miles of GZ were plotted. The calculated short-term 
‘dosages at selected locatlons were a by sau oun dosimetry estimates of effective 


beta skin dose. 
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Previous fall-out programs, e.g., the study cited in reference 2, have emphasized the im- 7 
portance of detailed sampling of fall-out material as an aid in evaluating the factors believed to 


influence its formation and distribution, Consequently, the detailed monitoring of roads crossing 


the fall-out patterns was accompanied by the collection of unit-area soll samples at selected 

locations, These samples provided the basis for the conversion of mr/hr to pe/ft® and for the. 

determination of radioactive particle-size distributions as a function of distance, The total 

integrated particle-size distribution within 160 miles ultimately served as the basis for the 
_evaluation of thé influence of such factors as GZ soil chararterisHes, yield, nelent 0! detonation, ; 
and meteorological conditions on fall-out phenomena. 

The-characterization of airborne and fall-out material with ‘respect to physical properties 

“is essential to the definition of biological hazards. The possibility of fisalon-product fractiona~ - 
tion within the cloud and, consequently, in fall-out distribution ia of special interest as a pos- 
sible mechanism for the occurrence.of areas that are relatively high in concentration and/or 
availabilty of metabolically active isotopes, The characterization of the properties of the 
radioactive materials primarily involved decay, energy, and solubility investigations. ‘The 
radiostrontium content of aelected soil samples was also determined. : ; 

‘The present studies represent an effort to define further many of the phenomena described 
previously. It 1s anticipated that the information derived from these investigations will con- 
tribute substantially to the understanding cf the mechanics of formation, the distribution, and . 
the biological implications of nacineriye material formed during a nuclear detonation. 


1.2 OBJECTIVES el ee ae ee ee 


Project 37.2 studied the downwind concentrations of both airborne and peitaes fall-out 
-. within distances up to 160 miles from GZ. The general objectives were as {followe: 
1. To establish the validity of previously reported airborne concentration data and to per- 
form. measurements of concentrations and particle sizea within known Hmits af accuracy. 
2. To define the fall-out patterns and to evaluate the several factors believed to influence 
‘the formation and distribution of the contributing fall-out particles, permitting a more Eromplets: 


definition of fall- out phenomena. 
3. To-determine some physical and chemical chaz deteriatios: -of ‘airborne and primary fall» 


out debris, emphasizing the possible occurrence of fractionation of certain fission products as 
‘a function ‘of distance and particle size, which ey. be postulated from decay schemes and the 
. mechanica of particle formation. | 


“13 DEFINITIONS | 


For the purposes of this venetts airborne activity is delined as s that activity which 1s 6us- 
pended in air and is. capable of being collected by the air samplers used for this study. Fall-out 
activity ts defined as that activity which settles to the ground within the limits of the study area 
of this program. Decay constant, as used in this Teport, is the variable exponent of decay as 
used in the term A= AT. ; 


REFERENCES: 


1. J. H. Olafgon et al., Preliminary Study of Off-site Airborne Radioactive Materials, Nevada 

Proving Grounds. L Fall-out Originating from Snapper 6, 7, and 8 at Distances of 10 to 
-50 Miles from Ground Zero, Report UCLA-~243, 1853. 

2. C. T. Rainey et al., Distribution and Characteristics of Fall-out at Distances Greater Than 
10 Miles from Ground Zero, March and April 1053, Operation Upshot- cknethole, Report 
w-811, 1954. ; 

3. A. W. Bellamy et al., Alamogordo Report of 1947 Survey, UCLA unnumbered report, Novem- 


ber 1947, 


met ane NE et RETR eet a we 


ee 


poe ies ae hak Sc 6 STAT er heeded 


lye 


Cn oy 


4.8. L. Warren, The 1948 Radividgiadl and Biological ae of Areas in New Mexico autéctes 
5: RS ais by the First Atomic-bomb Detonation, Report UCLA-32, November 1949. 
ee ; _ §. K. H. Larson et al., The 1949 and 1950 Radiological Soil Survey of Fission-product Contamte. 


. _hation and Some Soil- Plant Interrelationships af Areas in New Mexico Affected by the First 
t ; Atomic-bomb Detonation, Report UCLA-140, June 1951. 
maemo os 6. CLR. Maxwell, Nature and Distribution of Residual Contamination, Report WT-386, 1952, 
e 1. A. L. Balettl and F. A. Devlin, Concentrations of Airborne Radioactivity Observed During 
: Project 6.2 Field Experiments at Operation Jangle, Report USNRDL-445, 1954, 

*, fe < 

we, © 

ee 

ire Gee . 

4 

ES 


1) AL ER RD A Aes nen |p emote 
parece Shabana! a NOR ie ATER Den ie 7 Helle irs ts i 


So NE TE me ow Ener eel cine 4 


A eae Fr OTIS 


i 


Felgen Scam Sra hm frre afta 


"Chapter 2 coke, 
METHODS AND MATERIALS. ae 


2.1 OPERATIONS 


- 2.1.1 Nevada Test Site and Area of Operations : : : 


NTS fs situated in a sparsely populated mountainous desert area within’ the sonnithien of -.. 


the Las Vegas Bombing and Gunnery Range. The two areas within NTS which were used for 

’ detonation sites during Operation Teapot were Yucca and. Frenchman flats. These. flats may be 
described as bowls surrounded by mountain ranges rising about 2500 ft above the Moor of the 
bowls. 

The areas of study extended from 7 to 160 miles trons GZ io the direction of the predicted 
fall-out patterns: This region is characterized by mountain ‘ ranges varying up to slightly more 
than 10,000 ft, oriented {n 2 north-south direction and separated by wide alluvial valleys. There 
are few improved roads cr highways, but a large nae of trails in various conditions of Te-: 
pair afforded access to much of the area. : 


2.1.2 Siginisation my 


During the maximum-effort shots a total of 20 persons were regularly involved in both field 
and laboratory work, with cooperative assistance from Project 37.1 personnel, Twelve pergons 
were on-temporary assignments from other AEC contractor installations, the U. S. Public Health 
Service, and the U.'S. se of Agriculture. The others were permanent employees of 
AEP/UCLA, 

‘Three organizational groups were involved in the study of a detonation. The Field Group 
consisted of five teams af two men each, with another team of two being added for special ase 
signments on selected shots. These teams were responsible for the installation and operation of - 
Sampling equipment and monitoring and field observations. The collected samples were proc- 
essed by the Laboratory Group. The Administrative Group was responsible for the direction 


and correlation of both laboratory and field efforts, including the necessary logistics and support. 


. 2.1.3 Basic Ope-ational Plan 


Since the fall-out pattern was dependent on meteorological conditions that varied with time, 
a weather unit correlated all available weather data and predicted fall-out paths to aid in the 
establishment of sampling stations. Meteorological information was received from the Air 
Weather Service and other organizational groups af the Test Director’s Organization. Infor- - 
mation on the predicted fall-out pattern which waa necessary for the teams was relayed by 
radio and/or telephone to the field teams. The stations were established on. the predicted mid- 
line of fall-out and on each side of this midline. The teams were allowed approximately 4 hr 
to establish their stations and to depart from the fall-out area. ; 
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Owing to the mountainous terrain in the sampling area, which interfered with communica-- 
oP oy , tions, it was necessary to establish an aerial relay station, which was borne aloft in a USAF 
, C-47 flying out of Indian Snrings. This relay station was in operatian at approximately H—5 hr © 
, and H+30 min. The two aerial operations were required in order to send station-location di- 
: rections, based.on the latest possible information, to the field teame. = 
} > yee Because of the nonautomatic features of some of the sampling equipment, the teams were 
required to attend routinely the stations under their supervision. During the time between these 
routine trips and while checking stations, the field teams monitored the roads and trails on 
which they traveled. The data from the beta-gamma survey meters were reported when the . 
‘teams returned to Mercury. Stations were secured at approximately H+30 hr, and al] teams 
’ returned to vase with equipment and samples . : 


2.2 FIELD SAMPLING STATIONS 


2.2.1. Station Locations: Se: 

a, oe Prior to the test series, various roads and trails were selected to be used as sampling 

Fat areas. These approximated arcs 20, 40, 80, and 160 miles from the test site. The actual station 
locaticns on these arcs were not preassigned ences weather conditions uletoyately determined ane 


their positions. ia ies) CPLA ag 8 bey ; soap) Hg te 


; ‘The sampling stations were defined as. follows, depending on the sanie eat installed: 
* eS ; 2. 8 1. Routine Air-sampling Station; This station consisted of an automatic air sampler, a wet+ 
‘ Pe 4 impinger sampler, a directional high-volume sampler with throttle, a background recorder, 
ag ae ‘ gummed-~paper assemblies, and a skin- aber film pack. These stations were installed in right 
“He , - and left flank positions. 
: 2. Midline Air-sampling Station: This station consisted of all the Suleinekt of a routine 
: ‘Station plus extra equipment capable of obtaining data needed for correlative studies, e.g.; 
- extra gummed papers for uniformity studies, directional vs fixed high-volume samplers with es 
and without throttle to determine wiich sampler gave the most representative sample of air- 
‘borne concentration, a cascade impactor to be used to obtain size-analysis data, anda wind- =~. = | 
. direction and velocity. recorder (Fig. 2.1). ; 
a : 3. Tray Station: This station consisted of a pair of gummed-paper assemblies. The tray 
_ Stations were located between air-sampling stations and on either side of the flank stations. 


: : 2.2.2 Basic Sampling Complement 
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2.3 FIELD SAMPLING | EQUIPMENT AND TECHNIQUES | mace i: al ay, 


The selection of riniaSeatioling equipment was based iikeaientalny on the greatest antici- 
pated yield of information describing biological hazard and aiding in the formulation of a theory 
to explain the various fall-out patterns. The requisites of such equipment were portability, - 


All air sampling was done at. 3.to 4 ft above the ground. Gummed papers and film packs 
were also exposed at this height. Survey-meter readings were taken 3 ft above the peroond and 
at least 50 ft away from any pone or vehicles: . ; 


2.3.1 .-Modified High-volume Automatic Air Sampler 


Basically this unit consists of the automatic air sampler described in a previous report.t 
Several modifications have been made in the design of this unit to improve the over-all perform= 
ance. During Operation Upshot~Knothole it was noted that the filter seal was not adequate. A 
positive fllter seal was assured by the use of a screw type retaining ring. A d-c indexing motor _ 
replaced the rotary soienoid in'the original unit, thus the positioning of the filters in the 
sampling orifice was positive. The samplers were adjusted to sa mple for 2-hr periods, Initia- 
tion of sampling was set at 2 suitable period, usually 1 hr prior to predicted fall-out time, by | 
means of a delay-timing mechanism, which yielded delay times up to 20 hr. The samplers | 
were placed on card tables with the sampling orifice aes in. from the ground and facing GZ 


* (Figs. 2.2 and 2.3). 


The filter medium psed in these units was a iebtbeular filter (Millipore) backed by an MSA 

all-purpose dust pad, type BM-2133, a BUEEOTS: With this filtering combination ne rate aaa 

air flow averaged 8 ft/min. ; 

2.3.2 " Modified High-volume Air Sampler ’ PSS ig Sa Re Ue ne A : 
‘A vacuum-cleaner type ‘of sampler waa modified to sample throueh flat filters. Inorderto. | a 


compare the effect of sampling velocity, several units were equipped with a reducing orifice to | _ 
' obtain a velocity equivalent to 38.14 mph. These units were compared to units which sampled. : . 


at a velocity of 5.2 mph under unrestricted flow conditions. The two types were suspended 
from a support by means of nylon cord, and vanes were attached to the rear.of the unit so that 


‘the sampler faced upwind, At the same location a sampler was placed in a fixed direction, 
_toward GZ, with the orifice throttle in place (Figs. 2.4 and 2.5). The concentration data ob- = si 


tained by these three sampling methods were compared to determine the effect - orifice vee 
locity and direction on measured airborne concentration. ; 
These units. used the MSA all-purpose dust pad, type BM-2133, as the filtering medium, 


' The sampling rate with the throttle in place was 38 it?/min, and without the throttle the rate 


was 40 ft3/min. The filters on these units were Senet: manually approx mately anary 4 hr. 


a 2. 9.3  Jet-impinger Air Sampler’ 


The jet impinger, or wet impinger, as tt is Soiimionly deinen consisted of two units: a 


polyethylene container (3-pint capacity) anda Lucite impinger assembly, consisting af a 0.75- 


in.-I.D. outlet tube and a 1-in.-I.D. intake tube ending in a five-jet impinger. Three baffles, © 
evenly spaced along the tube with erternately. positioned Penierecne: served to decrease both 
splashing and bubble size. 

‘The liquid- sampling unit conaisted of four impingers whose outlet ‘tubes were connectedto --- 


‘a central reservoir, the entire unit being enclosed in a 14.5- by 14.5- by 18.5-in. wooden case. 


At the beginning of the sampling period, individual impinger containers received 350 ml of one .- 
of the following solutions: (1).distilled water, (2) 0.1N HCl, (8) 0.1N Na,S,O,, or (4) sodium : 
diphosphate —citric-acid buffer solution at pH 7.6. The reservoir was connected by rubber a 7 ; 
tubing to the intake of a Parson’s air eampler operated without a magazine. In order to prevent — yg es 
freezing of the soluticns, a 100-watt heater tape connected to the electrical circuit of the un- a 

modlfiisa ceva was placed around the impinger containers (Figs. 2.6 and 2.7). 
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Fig. 2,2—Modified automatic air sampler in position for fall-out sampling. 
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Fig. 2.4—High- and low-inlet velocity directional samplers and method of installation, "4 
Cascade impactor is located on fence post at upper right. - ot ae i 


Fig, 2.5—~Fixed-directional sampler with high-velocity nozzle. The Casella cascade im- 
pactor is located.on fence post in center, 
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Fig. 2.6-—Relation of plastic impinger units and pump sections 


Fig. 2.7—Plastic impinger unit, showing nozzles and diffusion plates. 
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The initiation of sampling coincided with that of the modified high-volume automatic 
; _ samplers (Sec, 2.3.1), and.the samplers operated continuously for approximately 8 hr. The 
; ’ yeduction of solution volume through vapor loss (approximately 169 ml/hr/impinger) required | 
periodic additions of the solution during the sampling period to maintain a minimum volume of 
. 200 ml. At the conclusion of the sampling period, the intake orifice of each impinger was sealed 
with a rubber stopper ior. transport to the laboratory. 


2.3.4 Modified Casella Cascade impactor F 


These units consisted of the standard Casella eapacibr. with : an added fifth shige consist- 
ing.of a Whatman No, 41 filter (Figs. 2. 4 and 2.5). The impactors were operated it in meauence 
and changed manually. ‘ . 5 ok oi : : ; 


2.3.5 Gummed-paper Fall-out Sampler — 


The determination of primary fall-out concentrations was initiated by the collection of fall- 

out particles on B- by 9-in. adhesive-covered cellophane sheets. The sheets were mounted on 

. galvanized~iron platea 4 ft above the ground: Normally, two gummed papers were used at each 

' {nstallation to increage the sempre area (Fig. 2.8), but four Sinimed Papers were usedfor _— 
some studies. a Se ‘ 

At the midline statlons a study wag made of the persistence and migration af the fall-out .~ 
material. After several hours of exposure the expused gummed papers were removed, and 
fresh papers were installed. Fresh papers were also exposed 6 in. above the ground at this 
time. On termination of station operation, these papers were removed and returned to the 


laboratory. 


2.3.6 Background Recorder 


Aa essential phase of the- study of fall-cu phenomena was the determination of fall-out 
time and the duration of fall-out. This was accomplished by means of a background recorder 
consisting of a Neher-Wlute jonizatlon chamber connected to a d-c -operated current amplifier. 
Whuse output drove an Esterline-Angus recorder (Fig. 2.9). All the components were installed 
in a metal. case, and the detecting unit was expoced only to the radiation penetrating the cabinet, ; 
The response of the detector and amplifier was logarithmic and-ranged up-to 100 r/hr. The aa a 


timo at which a rise tn activity to 1 mr/hr was noted woe deslonated ge tha foll-ant time, pnd 


Poeres 0 


the time from the initial rise until the radiation level ac to decrease below the maximum 
_ was designated as ae duration. : 


2.3.7 Film-pack pesineiey ao i 


- A description of the techniques and analytical procedures associated with | this piass of 
fall-out documentation has been issued separately.? 


2.3.8 Field tenltaeing 


The fall-out pattern was defined on the basis of radiation-intensity measurements across 
the path of fall-out. The data were obtained by the regular station teams and special monitor- 
ing teams using Precision model 106 G-M type beta-gamma survey meters and Jordan aidel’ 

' AG-500 ionization-chamber type gamma survey meters. : 

On the passage of the fission cloud, the teams traversed thelr tuepéetive: arcs, Readings 
-were taken every 2 milee until an increase in radiation was observed, at which time the teama 
moved until a reading of 1 mr/hr was obtained. During some tests, teams then proceeded to 
make readings across arcs at 1-mile intervals until a value of 1 mr/hr was again reached, 

This information was brought to Mercury by the teams, and the data were plotted. During shots | 

of particular interest the location of 1 mr/br was again the starting point for the monitoring 

‘ survey. However, in these cases, readings were taken at 0.5-mile intervals until a value of 

-1 mr/hr was again rea ched. The teazas rough-plotted their data te determine the approximate ; 
midline, and then they took instrument readings at’0.1-rmile intervals for a distance of 0.5 mile 
on either side of this midpoint. This information was also brought to Mercury for plotting. 


NR mn ee arn mice Rn er Am RR Se IBS AN TR Rt RNR Nl MR ON eA ee ny ee A GM Ae Rp we HO AE ber are fae arm 


ee 


Fig. 2.8—Method of exposing gummed paper, showing Telative position of y- and Aeft 
samplert. Re ast ee ; a rid gi 
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Fig, 2.9—Internal mechanism of battery-operated background recorder, showing relative 
positions of components, ee res 
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2.3.8 Wind-direction Recorder 
Two stations, 20 and 80 miles from GZ, were equipped with wind-direction recorders. 
The equipment used was the commercially available cup anemometer and vane instrument sup- 


- plied by The Instruments Corporation and trademarked Anemograph. This. instrument records - 
. wind velocity and direction on the same strip chart..The velocity range was from 3 to 75 mph, 


and the direction was 360 deg in scope. The instrument gave information for correlation with 
air-sampling results. ; : : ; 


2.3.10 Soi)-sample Collection . 


The locations for soil sampling depended on the isodose ciety: that defined t the fall-out pat- vos oe 
terns. If the field teams were not notified on the morning of D+1 day as to the location of the ~ 
- midline of the fall-out, ‘they used the maximum radiation-intensity iocation as the midline. A 


sample consisting of 3 ft’ .of surface soil was collected at this point by the use of a 1-ft° tem- , 
plate (Fig. 2.10), Samples of similar areas were taken at intervals on either side of the mid- 
point until the activity had decreased to 1.0 dees. hens samples were then eee back to 


the boas 


Fig, 2,10— Method of collecting 1-ft? sofl-surface sample using steel leamplate, 


a 4 SAMPLE PROCESSING 


2.4.1 High-volume Air oles. 


Each group of high-volume samples from an individual sampler was assembled as a unit 
in sequential order. The filters were placed in cellophane bags, and a code designation was 


' assigned. All the members of a series were placed together in an envelope with a cover sheet 


ene the unit. The complete set of filters was then ready for radioassay. 


2. 4. 2 Jet- ~impinger Samples 


Ox the completion ofa sampling run, the field team in charge stoppered the impinger units 
and returned the complete set of four to the laboratory. Each container with its liquid was 
‘handled as a‘separate entity. The filtration equipment consisted of an all-glass filtering funnel 
and Millipore filters. The contaminated suspension was poured from the impiager flask into 
the upper section of the funnel, and the filtrate was collected in a 500-ml volumetric flask.: 
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When all the original suspension had been filtered, sufficient washings of the same liquid were 


‘used to bring the volume to 500 ml. The flask was then marked with the identifying code. A 


25-ml aliquot was taken and placed Ina Petri dish. The liquid sample and the Millipore filter 
were then dried and counted. If sufficient activity was found tn the solution, the balance in the 


volumetric flask was placed in polyethylene storage bottles. 


2.4.3 Cascade-impactor Samples 


Each ‘cascade unit was dismantled in the taboraingy: and each dage was marked. The five © 
stages of the samples were counted in sequence in the same Scaling unit. Individual units inthe — 
sampling eesuanes were handled in this manner, and the data were tabulated in serial order. 


2.4.4 Ginmeacphuee Fall-out Samples 
‘After the sample papers had been exposed and were Preidy for ectléetion, f two trays. were 


‘pinced face to face for transport to the laboratory. At the laboratory the exposed areas were 


reinoved from ‘the trays, and the papers were cut in naif to yleld two 4~ by 9-in, counting 
samples. These papers were placed tn cellophane bags and marked. 

Gummed papers were radicassayed on flat-plate counters, Selected samples were saved . 
for decay and energy studies. Other samples were selected for autoradiographic studies. 


- 2. 4.5 Soll Samples 


If wet, soil samples wers snitially ¢ dried by the use of gas hot piktad.: After drying, the 


. total quantity of soll was sieved through a 2-mm sieve, and the weight of material <2 mm was 


obtained. Triplicate 100-g samples of the <2-mm soil were placed in 4- by Be = Ry 1-in. boxes 


’ and counted in flat-plate counters. 


One of the 100-g samples was placed in a sieve nest (Fig. 2, 1%); and shaken for 60 min to 


yield the following size fractions, in microns: aa 


2000-500 250~177— 
500-420 —«-:177~125 
F 420 -350 125- 88 
350 ~300 a8-— 44 
300 -250 . 4-0 


The fraction of 0 to 44 p was subjected to further fractionation in a roller particle-size 
eosasee (Fig. 2.12) to vee the following size fractions, also in microns: : 


44-20 
20- 5 

aa 5- 0 

Each of the above fractions was weighed and radicassayed for total radioactivity. 
Selected soil fractions were treated with distilled water, 0.1N HCl, 0.1N Na,3,0,, and 

sodium diphosphate —cltric-acid buffer solution at pH 7.6 to determine soluble components. 
Samples weighing 0.1 or 0.5 g were euspended in 50 or 250 ml of solution for 30 min, respet< 
tively, with occasional shaking. The suspensions were filtered through Millipore filtera, and 


‘the residue and a 25-ml aliquot of the filtrate were dried at approximately 100°C. The dried 


‘samples were radicassayed, with appropriate self- caveprecas correction factors being apelied 


to the residual samples. 


2.8 RADIOACTIVITY ASSAYS 


2.5.1 Equipment and Techniques 
Two types of radiation counting equipment were ned: Small samples, such aa iGiceaand 


' impactor stages, wet-scrubber samples, and a number of sol] samples selected for decay and 
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Fig, 2.12—Roller particle-size analyzer with separation chamber used to remove S- to 20-p 
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energy investigations were radioassayed by halogen-filled Anton No. 10017 tubes having window 
thicknesses ranging from 1,4 to 2.0 mg/cm? in conjunction with IDL or Nuclear acalers. The : 


. .tubes were mounted in 2-in.-thick aluminum-lined lead shields. Individual samples were 


counted for a total of 1000 counts or 5 min, whichever pee less time, at Be nenee rang- 


‘ing from 2 to 30' per cent. 
The large-area samples, such as air filters, ccmnmed papers, and soil samples, were 


. counted in flat-plate methane-flow proportional counters (Figes. 2.13 ta 2.15). These units, 


which were fabricated at Los Alamos ScientLfic Laboratory, have a higher count acceptance 
than the G-M type. Each unit consisted of an unshielded flat-plate counter having an aluminum- . 
coated Mylar film window (0.8 mg/cm’) followed by a linear amplifier arfd a binary scaler. 
Samples were counted routinely for a minimum of 40,000 counts or 5 min, whichever required 
legs time; thin samples were counted at a geometry of 30 per cent, whereaa thick or exceeds ; 
ingly radicactive samplea were counted at geometries ranging to 4 per cent. 

Counting efficlencies were determined by the use of Ra-D and -E standards eceaced by 
adding aliquots of standardized Ra-D and -E solutions to Whatman No. 1 filter paper. All ; 
standards were enclosed in a 1-mil thickness of aluminum to absorb the soft-beta components. . 
The standards approximated the dimensions of the samples to be radioagsayed, and they were 
compared under the same counting conditions. 

Coincidence correction valueg were determined by the method of counting two. samples - 
individually and together. “gt 

The size analyaia of siapansiodn derived from air-filter samples was accomplished by, 
using a thin anthracene crystal in conjunction with a photomultiplier tube and rate meter to — 


meagure the rate of change of activity while the suspension. was allowed to settle (Fig. 2.16). 


Corrections for the decay of field samples were based on the ie FoGwInE ee describ- . 
ing the meen of mixed fission Prone: : 


A = Ayre 


where A = activity or dose rate at any time t pe at a i 7 
A, = activity or dose rate at any reference time th a eet? 
T = ratio cf time t to time 4 : 
_ Radioactivity values are expressed in forme of microcurtes as derived trom the equivalency, 
of 1 ye to 2.22 x 10° d/min. ee Se 


fe, eas, 


2.5.2 Determination of Airborne Activity Concentration 


Air samplers were calibrated prior to sampling with: respect to sampling rate, and the 


' total volume of air sampled per filter was calculated. The total activity divided by the latter 


value ylelded the activity concentration at the time cf counting. This value w2s corrected for 


‘decay to the midtime of sampling and to H+12 hr. Since al] samples. were then on a common: 


basis, comparisons could be made Pee ene the rate of cloud travel and the rate of Sepcety. 
of fission product. 
2.5.3 Determination of Fall-out Activity per Unit ra 


Fall-out actlvity per unit- -area values were determined by two methods: (1) gummed papers 7 
and (2) soil sample. Duplicate or quadruplicate gummed-paper samples, each’ nppresenting : 


0.5 it?, were averaged to yield unit-area activities. 


Triplicate 100-g samples of the <2-mm soll material were placed in 4- ey 9- by 1- “in. 
cardboard boxes and radioassayed by gas-flow counters. Radioactivity values were extrap- 
olated to zero mass by sample self-absorption factors, which were determined by counting . 
increasing welght increments of contaminated soll. These factors were determined perlodi- - 
cally throughout the counting period to account for energy variation with time. The average 
radioactivity of 100 g of soil was then related to activity per unit area through the total weight 


of <2-mm soil collected per 3 ft, 
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Fig, 2.13 —Flat-plate methane-flow proportional counter with air filter in position for counting 
; _ (after shelf is closed). Are > ; os 


ms 


ay a : * ae dar paces recat ast on ‘ no; Serer es 4 ' 
. aad elit yo aa ago a Eres gsr ae aie p Te Seen,» WE 2 ERE F r : 
: ss ee? ae . ai; Saeki ie alti rar cane Dens | aS ; 


Fig. 2.14 Proportional counter with 100-8 soil sample in position for counting, 
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: Fig. 2.15 —Gas-flow detecting element and proportional counter with soll-sample fraction in 
counting position. ; Bre oe a a 3 : 
: e . : ; ° . ’ : afi ae bose sh oe ; 7 - mae 
rs ; 
: Fig, 2.16 —Components of radiosedimeatation unit with detecting elements at right. Other 
parts are tate meter and recorder,’ . ; . ; : 
; ; a : ae: | 
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For purposes of comparison, all activity per unit-area vallles were corrected fOr ee to 7 
H+12 hr. : , Sarde 7m 


2:5, 4 Peterminstion of Particle Size of Fall- out Material 


_Two types of samples were measured for their size distribution. The soil samples frace 
tionated by sieve nest and roller particle-size analyzer yielded a direct weight analysis. Each 
of these fractions was measured for total aes yielding the activity distribution with 
size. 

The air samples were analyzed by two. differeni techniques. A simple and commonly used 
method waa that of the cascade impactor. The distribution of the activity was.an pnication of 


"the size distribution of the airborne activity. 


“The particulate matter on selected molecular filtera was also size-analyzed after the total 
-actlvity was determined. A molecular fllter was dissolved in 20 m] of 40 per cent acetone 


~. and 60 per cent Cellosolve. This suspension was placed in a polyethylene test tube so that the © 


level of the. liquid was 1.25 cmabove a 0.25-in.-thick anthracene crystal. As the suspension 
settled, the light output of the crystal decreased. This output was detected by a photomultiplier 
tube connected to a recording rate meter, By the use of Stokes’ law; the activity contribution 
by each size fraction was determined from the trace. ; ” 


2.5. 5 Radiostrontium, Analysis, of Soils 


‘In order to obtain a measure of the fractionation of Padiomteontlim in fall-out material, a 
series of soils {rom Tesla and Met shots were assayed. radiochemically for this isotope. All 
the soils were dry-sieved to obtain the various size fractions. The predominant particle size - 
‘and the 0- to 44-p size were then analyzed. Using the Tesla soils, the total activity and radio» 


' strontium content were determined. For the Met soils, the. same activities were measured, in 


addition to the determination of exchangeable total and radiostrontium activities. 

‘Total activities of soils were determined by treating ‘a 5-g sample with HClO, and HF, The © 
residue was dissolved in dilute HNO,, and the volume was made up to, 100 ml. Aliquots were 
plated on planchets for radicassay. 

Radiostrontium determinations were made by first fusing the sot! eliquot with Na,CO, at 
800°C for 1.5.:r. The melt was dissolved:in dilute HCl, evaporated to dryness in Pyrex beakers, - 
and baked for 1 hr at 110°C to dehydrate the silica. Fifteen milliliters af concentrated HC] was 


-anided to the driec residue and allowed ta wet the solids completely, after which 225 ml! of water 


was added. The suspension was heated gently until only the silica remained undissolved. The 
silica was filtered and washed with a 1:20 dilution cf HCl. The dried silica was checked for 
activity. Significant activity was found to be associated with the allica at this point. Forty- 

eight per cent of HF was added to convert S10, to SiF,, which was volatilized by evaporating to 
dryness. The small amount of insoluble residue containing the activity was again fused with 
Na,CO,, and silica was separated as described above. No activity was found in the silica at thia 
stage. Strontium carrier was added to the combined filtrates from the above separations, and 
they were’ then neutralized to pH 4 to 5 with NaOH; Na,CO, was added, and the resulting precipi- | 
.tate was filtered. The precipitate was dissolved in dilute HCl and evaporated to dryness. Water . 
and fuming HNO, were added to the residue to give a final concentration of 75 per cent HNO. 
This served to dissolve most of the salts present, other than barium and strontium nitrates. 

The strontium was redissolved from this precipitate with water, and the resulting solution was 
scavenged with Fe(OH); and BaCrO,. The strontium was precipitated from the ilitrate ag the 
oxalate. 

The exchangeable activity was determined by icing the soil sample with denial 
NH,C,2;0, (pH 7.0). The leachate was dried, ashed, and then put into solution with water. 
Aliquots of this solution were used to determine total exchangeable activity. Strontium carrier _ 
was added to the remainder of the solution and to the strontium-isolated oxalate. precipitate, 

as in the above procedure. : 
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Chapter 3. 
RESULTS 


3.1 SHOT PARTICIPATION 


Six detonations of varying characteristics, as summarized in Table 3.1, represented the 
major effort of Project 37.2. The data derived from the several detonations varied to some 
extent with regard to quantity and type, aepencins on the characteristics of the detonation and 
program requirements, 

Special samples were collected from Moth fall-out, and they were characterized on re- 
quest of the Fall-out Prediction Unit of the Test Director’s Organization. The data from this 
study are in Appendix A. 

On the request of the Division of Biology and Medicine, samples caillected by an airplane 
flying through the cloud from Hornet shot were analyzed and characterized. al that time, some 
decontamination studies were made on the samples, and these data are given in Appendix B. 


TABLE 3.1— PROJECT 37.2 SHOT PARTICIPATION 


Height, 

Shot* Date (1955) Time ft Yield, 
Tesla 1 March 0530 PST 300 6.9 + 0.2 
Turk 7 March 0520 PST 500 43.0 # 2.0 
Bee 22 March 0505 PST 500 8.14 0.3 
Apple I 29 March 0455 PST 500 15.5 # 2.0 
Met 18 April 1115 PST 400 23 +1. 
Apple I 5 May 0510 PDT 500 30.0 + 3.0 


* Met waa fired on Frenchman Flat; all other shots were fired on 
Yucca Flat. 


3.2 METEOROLOGY 


3.2.1 Forecasts 


During the period 12 February through 5 May 1955, 51 12-hr operational forecasts (mide 
line of fall-out) were made. The approximate accuracy of these midline forecasts was 68 per 
cent, and, on this basis, four of the six shots worked should have been fall-out “hits.” In prace 
tice, two direct fall-out hits were realized; and, in two other cases, the fission cloud went 
directly over the midline sampling stations. It is believed that the latter two cases would have 
been hits if the proper cloud heights could have been forecast. 
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3.2. 2 “Trajectories, : 


TEP Bnei er .Constant-layer air movement determinations were cdicuintea ise the six shots of interest 
‘ yt to Project 37.2. Based on these data, surface positions and times of arrival of particles salting 
i ; ‘from within the debris cloud were determined. For the four shots that were Pesactiia in detail, 

. the computed predominant particle sizes are included, ors 

The surface positions and times of arrival of particles falling from within the cloud were 
computed as followa:  — 

The atmosphere was divided into éenial layers of 5000 ft parallel to mean sea level, and it 

- was assumed that a reported wind was representative for the entire layer and that a given wind 

held for ‘a period of time midway between.the reported time and that of the next observation. If 
more than cne wind was reported within any given layer, the vector resultant.was determined, — 
with speed equal to the length of this resultant vector divided by the number of winds reported 
for that layer. Streamline isotach maps weré analyzed for each layer and for each observation 
time from shot time to the limit of the data in fime and/or area.. A particle was then started. . 

- at the top of each 5000-{t layer and projected until it neaches the ground. Assumptions used in” 
these computations: included the following: =. oss 
1. Any given particle spent equal amounts of time in. each layer during its descent, wa 
2A particle was advected exactly with the wind, and instantaneous velocity occurred. 

3, It was possible for all particles in the 0- to: 1000--diameter range to reach all levels 
with the cloud. 
No diffusion or vertical] motions were taken into account in any of the cdinhanatloni: and tue 
. Cloud was considered as a line source; therefore, no particle distribution across any given layer 
‘was cousidered, To demonstrate the change of wind with time in a layer and over the area 
considered, constant-layer trajectories were computed. The trajectories demonstrated the 
path of particles remaining in a layer throughout a given time interval. The di-:gram of cone 
- gtant-layer trajectories (Figs. 3.1 to 3.6) and aurface positions and times of arrival of particles — 
(Figs. 3.7 tp 3,12) ahow GZ and a portion af the NTS area as outlined on standard aeronautical 
_charte of scale 1: 500,000. The times shown at each position along & given altitude or layer are 
Pacific Standard Time. Table 3.2 lists the approximate height of cloud and shot time for each 
of the six detonations considered, , 


2 ‘ : TABLE 3.2—SHOT TIME AND CLOUD HEIGHTS 
cee SED IN TRAJECTORY ANALYSES ~~ 


_- Shot time . ,, Cloud height, 
2 Shot sT) ftabove MSL ©” 

Tesla . 0530 27,000 . 

i * Turk - 05200 42,000 

ws Bee 0505 ., 40,000 - 

: Apple I 0455 . 81,000 

S . Met» 1215 42,000 

? Apple I 0410" | 40,500 


The compoitions of predominant~-size particles at the various ground positions were ace 
pomplishee using an equation developed by pare namely: Ss Loe : 


where p = viscosity of air 
P, = Gensity of the air 
d = diameter of the particle 
g = acceleration of gravity. . 
p = density of the particle 


yp = terminal velocity of the particle Be ae we 
: : (Text continuea on page 44.) 
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Fig. 3.3—Constant-layer trajectories, Bee, 
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a Fig. 3,.7—Surface position and time of arrival, Tesla. 
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Fig. 3.8 —Surface position and time of arrival, Turk. 
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Fig, 3.9--Surface position and time of arrival, Bee. 
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Fig. 3.10——Surface position and tire of arrival, Apple L 
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Fig, 3.12—Surface position and time of arrival, Apple IL 
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Fig. 9.13--Predominant particle size (in microns) on surface, Tesla. 


Fig. 3.14—-Predominant particle size (in microns) on surface, Apple L, 
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ak ' Fig. 3.15——Predominant particle -_ 
size (in micrens) on surface, Met. 
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To obtain a workable solution of the above equation, certain assumptions, in addition to 
those mentioned previously, were made, namely: 

1. That a particle reaches texinfnal velocity in a very short time after beginning ita deakent: 

2. That the atmosphere is homogeneous with a ecostant density of 7» 10 g/cm! anda 
constant viscosity of 1.63 x 107! poise. oe B 

' 3, That the average density of particles 1s 2.5 g/cm’, “— i: . 

Using the vertical distance to the surface and the hour of arrival after shot time at each 
surface position, the anproximate predominant particle diameter was computed. Four computed 
particie-size analysis maps are shown (Figs. 3.13 to 3.16). 


3.3 FALL-OUT CONTAMINATION» 


3.3.1 Fall-out Patterns in Terms of Infinite Dose 
On the day following the Tesla shot, seven monitoring teams were sent into the field to | 


determine radiation intensities on seven roads and trails that crossed the fall-out pattern. The - : ke 
pattern, which lay in an easterly direction froin NTS, ts described in Fig. 3.17. : 
The fall-out pattern on the Turk shot was not defined due to the general inaccessibility of | & 


the area receiving the primary fall-out. Generally, low levels of surface activity precluded the 
definition of the Bee fall-out pattern, 

Apple. I was a postshot participation, and six teams were sent out on D+1 day to obtain 
radiatio ‘tensity data and soil samples. The results of the radlation- ~intensity data have been 
plotted in Fig. 3.18, : re 

Owing to the quantity of equipment used and the data collected in the Met shot participa- 
tion, radiation intensities were measured on only three arcs. The data from these measure- 
ments and from Off-site Rad-Safe have been plotted to yield the isodose map shown in Fig. 2.19. : : 

Since the Apple II shot participation involved the nostshot maintenance of air-sampling A er? 


Gome 


equipment, only three arcs could be studied for radiation-intensity levels. Data from both this - 
project and Off-site Rad-Safe were used to plot the isodose map, showing the fall-out pattern, 
given in Fig. 3.20. " 
The above figures are suggested as references for the identification of sampling locations : 
described in the succeeding sections. : ; = 
During Met and Apple IT shots, fall-out intensity reporders were operating. Two of the : aan 
records from Met were sultable for more intensive analysis than merely time-of-arrival meas- = 
urements. These were irom stations 20 and 58 miles from GZ. The data obtained from the : i 
recording charts are given in Table 3.3. os 
3.3.2 Soil-sample Collections a, 
The results of soll-sample analyses, on which the determinations of unit-area activities are = 
and particle-size disiributions are based, are given in the appendixes. fee 
A total of 77 sot] samples were collected on seven arcea croasing the Tesla fall-out pat- _ ra : 
tern. These data, presented with respect to distance from GZ, appear in Appendix C, 
TABLE $.3-—-ANALYSIS OF TIME-INTENSITY RECORDS FROM MET SHOT ; aoe . mae 
Inte- es 
: grated ; 
Time Time Peak: | dowd oe <ul se ocaneienes =. s 
Dis- of of peak activ= time of H+i.25 H+3.5 8+10.75 H+16.75 : i 
tance, arri=- activ= ity, arrival to 3,0 % $57 to 15.75 to 23.75 . E 
miles val, b> ity, hr r/hr +12 hr hr. hr hr br : 
20 H+0.3 H+ 0.66 600° 780 r* -1.07 -1.49 -2.10 , ie 
58° H+ 2.3 H+ 2.83 11 4.0 -1.51 1.30 -1.78 eg rr 
. . fee: 
’ © These results are based on extrapolations of measured off-scale values ovtained from the background r 
recorder, E. 
“4 ; 
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: Fig. 3.19 —— Infinite dose plot for Apple I shot. 
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Fig. 3.19—Infinite dose plot for Met shet. 
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The Turk fall-out pattern was sampled at only one distance, 11.5 miles west-southwest of | 


GZ. The results of four soil-sample analyses are given in Appendix D. 

The Apple I fall-out pattern was sampled on six arcs, yielding 76 individual soil samples. 
These data are given in Appendix E. 

Soil samples were collected on three arcs crossing the-Met and Apple I fall-out patterns. 
The results are given in Appendixes F and G, respectively. 


3.3.3 Fall-out Distribution As a Function of Distance from GZ 


Determinations of the total fall-out contamination at specific distances from GZ were 
made by plotting observed radiaticn-intensity (mr/hr) and surface radioactivity (ye/ft*) 
values with respect to distance across the fall-out pattern and then integrating the areas be- 
neath the curves by measurements with a polar planimeter. The integrated values have the 
dimensions of mr/hr x ft or pe/it; however, these units have little physical significance, and 
the data are presented aa If all the activity across an arc were located at a point a specific 
distance from GZ. Figures 3.21 to 3.24 give total fall-out contamination as a function at dis- 
tance from GZ for the Tesla, Apple I, Met, and Apple 0 shots. 

The total fall-out contamination’curves based on both mr/hr and uc/it? values generally 
‘demonstrated a rapid initial decline to a distance of approximztely §0 miles and a lesa rapid 
decline at greater distances. The Apple I shot was an exception in that an increase in total 
contamination between 7 and 48 miles was indicated. A Slight tendency for the total contamina» 
tion curve of the Tesla shot to increase beyond 78 miles also occurred. 

If the data from the Tesla, Apple I, and Met shots are plotted on log-log paper, straight- 
line relations are apparent. However, the data from Apple II would seem to indicate that the 
information was not complete enough to obtain the total fall-out pattern at-7 miles from GZ. 

_The equations of radiation-intensity and surface contamination vs time, a3 determined irom 
Figs. 3.25 to 3.27, are as follows: 

For Tesla, 


= x ft = 3.17 x 108 77°: 


® 


Le. 6 eta ; . ‘ 7 5 
fr 7 57-5 x 10° Ty : 
For Apple, 
mr = x 10° Tri? 
x ft = 3.26 x 10 Ty . 
pe _ 8 1.16 


For Met, 


mr 6 aT! 
oF xit= 6.45 x 10 T; . 
a = 40.8 x 108 7,14 


where Ty {s fall-out time in hours and mr/hr x ff end pe/ft are integrated values across the 
fall-out pattern. : 

Utilizing data on Tumbler-Snapper 7 from Report UCLA-243, Upshot-Knothole 5 and 7 
from Report WT-811, and Bee and Zucchini from Off-site Rad-Safe reports of the Operation 
Teapat series, the same line of relation is evident. The equations, as obtained from Fig. 3.28, 


are ag follows: 49 (Text continues on page 58.) 
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3.3.4 -Radiation-lntensity Levels As 2 Function of Weapon Yield and Tower Height 


Radiation-intensity valuea were first plotted vs distance across the fall-out pattern at 

varying distances from GZ. The integrated values obtained by this method were then plotted " 
vs distance from GZ (Figs. 3.21 to 3.24). Graphical integration af ‘this plot between fixed dis- ‘ 
tances from GZ would indicate the total contamination to be found within these distance limits. — 7 
In order to compare fall-out activities between various shots, it was necessary to integrate 
the fall-out plots between limita oi distance that coincide with fall-out times of H+0.8 and 
H+2.2 hr. These times were selected since all the shots studied had these fall-out times in 
common. Figure 3.29 shows the relation between, y.cis at two tower BelEnts to leveis of cone 
tamination. 
The total fall-out af Apple 0 did not agree with the experimental data trath the other 500-ft 

tower shots. There appeared to be twice as much activity from this shot as would be expected 
from a device of this yield on the besis of the plot. After studying fall-out data and fall-out 
‘patterns, it appeared that the value for Apple IT may have been low, and this would make the 
fall-out from Apple Ml even more than twice the experimental value, No reason for this yaria- 
tion was apparent on the basis of infor: jation available to this Project; however, it might be 
postulated that differences in shielding material and equipment in the tower cab caused more 
of the activity to fall out close to GZ,: “with a corresponding dereenee in the amount scattered 


' over the rest of the fall-out area. 


3.3.5 Cahiasinon of uc /ft?: mr/br Ratios 


The failure of the pe/ft? and mr/hr curves in Figs. 3.21 to 3.24 to remain parallel reflects 
differences in the pe/ft?: mr/hr ratio at different distances, anda similar variation for the fy S St 
several detonations is indicated by differences in the ordinate units, A summary of individual 
uc/it? ;mr/hr ratios determined at different dietances from GZ for the Tesla, Apple | Met, . 
and Apple II shets is given in Table 3.4. ; ; 

The data revealed considerable variation in the values obtained at ary cne distance icon : . 
GZ, which tended to obscure any relation that may exist bstween the ratio and distance, Simi- 
larly, the differences in the ratio with respect to the several shots are difficult tly defined. 
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TABLE 3.4-—-- ‘o/s meme RATIOS DETERMINED FOR THE TESLA, APPLE L MET, . 
AND APPLE I SHOTS AT DIFYERENT DISTANCES FROM GZ’ 


Distance ge * Average ; fos rar es 
from GZ, ‘No. of - ratio, Standard 

miles cases. yo/ft?: mr/hr deviation See aetna 

; Tesla * 

‘12 12 15,05 = ts «8.28 

20 20 " 10.78 ane 2 

46 9 oy ee 2) . 
60 8. 11.41 eo AB ee 

79 8 7.47 as) ce 

98 8 15.77 . 8.86 

132 10 15.80 / "2.83 

12-132 78 12.13 (G88 

| Tapper 

15 3 8.01. on 

oso .° a2. 7.07 9.58 

64 BB 7.48 

92 17 19.25 ‘18.9 | 
140 8 5.68 4.68 | 

13-140 5? - 148T 10.6 
ee Met 

20 oe re ©; 

66 18 683 1.93 0° 

140° 11 $51 2.54. 

20-140 48 5.33 8 B7e- 

' Apple 0 

2 8 °° 840 | 3.84 

43 1 10.71 - 3.71 | 
106 | , 8.08 a ee 

7-108 32 8.62 3.70 


However, the ratios of pe/ft?: mr/hr dsterinined at all distances across the Met pattern were 
consistently lower than those obtained for the other shots. The average ratio of pe/ft?: mr/hr | 
for the four shots, based on all individual values, was 1C.54 witha mintmum value of 3.51 and 


a maximum value of 19. 48. 


3.3.8 Particle-size Distribution with Respect to Distance and Fall-out Time | 


Median-diameter valueg, based on mean particle- size percentages along individual arcs 
across the Tesla, Apple I, Met, and APP le I fall-out patterns, are plored with Peepack to dis- 


tance from G2 in Fig. 9.80.’ 
All curves demonstrated a general decrease in median diameter with distance from GZ, 


a Alabama e 


although both the Tesla and Apple I curves indicated slight increases at greater distances, 
The percentage and activity distributions of the'0- to S-y-diameter fall-out material were . | 


of special interest because of biological inhalation and ingestion considerations. The 0- to 


Bey-diameter mean percentages and activity distributiona (determined by the appilcation of the 
toean percentages to total arc activities, aa shown in Figs. 3.22 to 3.24) are plotted with respect 


to distance from GZ in Figs. $3.31 to $3.34. 
The percentage contributions of the C- to.5-y material tended to increase with distance, : 


. with declines in the Tesla and Apple I curves at distances ‘corresponding to increases in 


median diameter. The levels of 0- to 5-y-diameter, radioactivity generally tended ad reflect | 
the sale radioactivity distributions. 4 
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Fig, 3.31 —Percentage and activity distributions of 0- to 5-y fraction with respect to distance 
from GZ, Tesla, ; 
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Fig. 3.32 —- Percentage and activity distribucions of O- to 5- fraction with respect to distance 
from GZ, Apple L : 
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If the particle distributions for the Tesla, Apple I, and Met shota (Appendixes C, E, and F) = 
were first integrated across the fall-out pattern and then the results were integrated with dis-'-: 
tance irom GZ, it was possible to determine the size distribution of the fall-out within the 
mits studied, A typical correlation is given in Table 3.5, : 


3.3.7. Radiostrontium Distribution with Respect to Distance and Particle Size “ 


7 - The soil samples of fall-out contamination from the Tesla and Met shots were cnalyaed ier 
. radiostrontium approximately 1.75 yr after deposition. Table 3.6 gives the data at this date on 


. _ the basis’ of-area contamination. ee 


, TABLE 3.5-— TOTAL PARTICLE-SIZE DISTRIBUTION OF FALL-OUT. 


Tesla Apple I . Met 
A Distance range, miles 12-182, 29-165 =. 20-140: 
v _ Time of fall-out, H¢hr © 1,2=8.2 1.45-7.0 0.9-6.0 
x Total activity” / 49,97 4.28 11.70: .. 
bo = Percentage distribution by a 
< in aS ; particle-size range a Ee. : 6 bag 
oe vo fo. mr AP 0 to 44y , , 18.05 22.20 '. 9.06 |. 
es OS | £6 to BB yp : 30,78 12940 5 867 
Z ee : "88 to1285~2 - | 88,90 16.18 14.05 0 | 
ame ; 2 125 to 177 p : 19.85 ~ 19.88 17.25 - 
oh, ety ae 177 to 250 # _ 9.48 11.64 16.31 
’ : * 250 to 300g a 3.73 “6.42 -, - 11.08- 
EE dan te 300 to 350p 2.45 5.58 12,75 
Ge pals "350 to 420pR 2,45 2.22 3.84 - 
7 $2010 500m ‘1.08 ' 168 © °8,07 


500 to 2000 p _ 0.80 2.05 “> 2.19 


The fall-out from Shot Tesla indicated that the eaaiostrontid content reached a peak value 3 
at approximately 80 miles from ‘GZ both in terms of total radiostrontium per equare footand ~~ 
in percentage of the total activity in the 44- to 88-y range. The radiostrontium content of the 
0- to 44-4 material appeared to be uniformly distributed at all the distances studied. The : ; 
analyses of the Met samples indicated higher levels of contamination both in total radiostrontium || 
content and in percentage of the total activity. : 

Table 3.7 lists the data concerning the availability of total fission-product activity and 
radiostroniium from Met fail-cut as measured by NH,C,H,O, extraction. On the basis of these 
few sampies, it appeared that the radiostrontium was more available than the total fission~- 

' product material by approximately a factor oi 10, suggest! ng surface phenomena. It was not 
- conclusively proved, but there appeared to be a trend toward increaging radiostrontium availa~ 
aie a with nee distance, ‘ ris 


3.3.8 Gummed-papet Samples 


The Met and Appie I shots resulted in the moat compicte sontminalion ot pielocatee 
 gurnmmed-paper stations. Although soil samples were used as the primary basis for unit-area 
activity measurements because of the detail permitted by postshot sampling, the comparison 
of gummed-paper and soil-sample values was important from the points of view of methodology 
_and relation to previous unit-area activity measurements. Table 3.8 gives the Met and. Appie I. 
gummed-paper (approximately 30-hr exposure) and Boll- -sample activity values and. their re-~ 
spective ratios at different sampling locations. 

Considerable variation in the ratio of gummed-paper to soi)-sample activity cecurred for | 
both detonations. It might-be expected that gummed-paper values would generally be more 
veritable than corresponding soil-sample valves because of ihe greater sampling area in the 
latter case. When the two 0.005 ratio values were omitted, the average ‘ratia of Bummer papes 
to soll-sample activity was OB. 83. 
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Total soil 
Distance ; Total soil radio- ‘ Radio- 
» oft from GZ, Particle activity, etrontium, ° strontium 
Shot miles elze, 1 d/min /ft? . d/min/ft? fraction, % 
" Tesla “412 _ O~ 44 9,140° 27.3 0.3 
; 177 ~250 394,000 — - 1,683.0 O4 | 
20- O~ 44 44,500 153.5 0.3 
125-177 263,500 ' 461.0 0.2 
46 O-~. 44 18,400 127.0 OFT 
as . 44— 88 71,800 281.0° 0.4. 
60 O~ 44 15,280 79.9 0.5 
ie i. 44~ 88 506,006 964.0 0.7 
79 "Om 44 18,1€9 65.5 0.4 
44~— 88 87,900 986.0 1.5 
“36 O-~ 44 24,500 '. 0.0 0.0°. 
44—~ 88 48,300 828.0. 1.7 
132  O~ 44 7,780 34.8 0.8 
44— 88 5,130 36.3 0.7 
‘Met 20 . O~ 44 ., 98,200 856.0 0.9 
+250~297 637,000 6,250.0 1.0 
297-350 369,500 8,730:0 2.4 
58 O— 44 49,200 © 344.0 0.7 
a 125-177 101,000 812.0 0.8 
177~250 47,950 . 849.0 1.8. 
: 140 O-— 44 20,900 991.0 4.7 
: 88 ~125 19,450 136.7 0.7 
125=177., 2,025 153.5 V1 
ra x TABLE 3.7-— AVAILABILITY OF RADIOSTRONTIUM IN MET FALL-OUT 
Dis- Total p Total B activity | 
tance activity | activity Radio~ Radio- available | 
from avail- avall- strontium strontium 8s radio-~ 
‘GZ, Particle able, ° able, available, available, strontium, 
dailes size, u d/min/tt? % d/min/ft* % % 
20 O— 44 5960.0 6.09 571.0 65.70 0.582 
250—297 355.0 0.06 180.0 2.88 ~ 0,028 
297-350. 274.5 0.07 34.1 0.38 0,063: 
58 O=- 44 1555.0 3.16 105.5 30.70 " 0.214 
125-177 743.0 0.74 40.6 5.00 0.940 
: 177-250 $63.5 0.76 128.4 15.12 0.268 
140 O- 44 550.0 2.63 68.0 6.86 0,925 
68-125 . 210.0 1.08 24.9 18.20 ~ 0.128 
125-177 196.5 9.70 19.7 12,84 6,87: 


' TABLE 3.6—RADIOSTRONTIUM DISTRIBUTION INSELECTED 


PARTIC LE-SIZE RANGES’ 


The influence of time of exposure and he!ght above ground on gummed-paper radioactivities © 


were also investigated in Met and Apple IT fall-out areas. These results are given in Tables 3.9 


and.3,10. 


The data indicated that detectable quantities of radioactive materia] were io motion for 
relatively long periods of time after initial fall-out, representing either the migration of 
‘ i ' deposited material or a continuation of fall-out. Regardless af origin, the comparatively low 
£ . levels af activity may be significant with respect to biological aspects, particularly if itisase | 
sumed that the smaller size ranges are involved. No conaistent relation was apparent between 
the late-exposure values obtained by sampling at 0.5 and 4 ft above the ground surface. 
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Loc ation : 


22 milee 'N of Indian Springa AFB 


25 rojles N of Indian Springs AFB 


20 miles N of Meadow Valley 
18 miles N of Meadow Valley 
16 miles N of Meadow Valley 
14 miles N of Meadow Valley 
12 miles N of Meadow Valley 
10 miles N of Meadow Valley 
8 miles N of Meadow Valley 


16 miles N of Enterprise 
12 miles N of Enterprise 
§ miles N of Enterprise 

6 miles N of Enterprise ~ 


4.1 miles W of Mercury Hwy. 
2.6 miles W of Mercury Hwy. 
0.8 mile W of Mercury Hwy. 


12 miles W of Reed 
Smiles WofRead _ 
6 miles W of Reed © 
3 miles W of Reed 
Reed 


_ Smiles E of Reed 


8 miles W of Warm Springs 

0.4 mile NE of Warm Springs 
0.5 mile NE of Warm Springs 
8.0 miles NE of Warm Sprizge 
16.0 miles NE of Warm Springs 
24.6 miles NE of Warm Springs 


3. 4 AIRBORNE CONTAMINATION 


3.4.1 Comparison of Air Samplers 


' ‘The different conditions of sampling represented by the several samplers used are sum-' 
marized in Table 3.11, and the comparative resulta obtained by the various instruments during 
. three shots are given in Table 3.12. ; 
The average concentrations over the entire sampling period obtained by the respective 
samplers at individual locations generally agreed within a factor of 4, although considerably 
higher variation occurred over shorter sampling intervals (ag indicated in Appendixes H to J), 
“particularly in cases.of extremely low concentration levels. Although variations occurred in © 


Approx, 
distance | 


from GZ, 


miles 


Met — 
20 


58 


140 


Apple a 


7 


48 


106 


68 


914 


Gummed- ; Hi 
paper Soll 

activity, “  — activity,. 
peo/ft? pe/tt? 

(H +12 hr) (H +12 br) 

0.50 8.69 

2217.4 - 5541.9 
156.0 ” 19629 
317.85. 321.5 
274.05 658.4 
671.05 376.5 

7.55 | 

3.95 2.19 

2.54 1.82 
20.40 67.0 
17.95 100.5 
25.40 71.1 
24.80 » 98.2 

2347.9 2475.5 
920.6 2070.1 

0,37 74.5 

6.45 20.0 
64,55 34.0 

191.75 108.7 
156.90 490.1 
$34.55 646.6 
193.65 . 

2.85: 

"19.80 - 

3.67 a 
22.56 19.8 
34.4° | ' 39.8 

0.13 25.6 


Gummed- . 
paper/soll | 


ratio - 


14 
0.87 © 


0.005 


Airborne concentrations originating from the Bz, i72t, ‘and Abele: J shots were sampled 
td the several types of air samplers. The primary data are recorded with respect to distance 
rom CZ, sample interval, and type of yawelet in. AVES SEE H, rH, and J. 
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TABLE 3.9—INFL VENCE OF TIME oF EXPOSURE AND HEIGHT OF COLLECTOR” 
ON GUMMED-PAPER SAMPLES, MET ; 


Distance — Height ce ae 
- ae tt ‘from QZ, above ——sperriod, ye/fe | 
Location railea . = ground, ft H+br  (H+12 hr) 
22 miles N of indian Springs AFB 20 4 '0.83~ 27.60 0.80 
. oe 4 | 093- 5.76 0.32 
We 4. 5.75 —27.60 0,05 
0.5 ~. 8,75—27,50 ' 9,02 
25 miles N.of Indian Springs AFB ‘ 0.98-30,00 2227.40. 
: re 4 0.93- 6.76 © 2208.0 
4 6.76—30.00 14,42. 
ai 0.8 | 7,00 ~3$0.00 _ 6.58 
18 miles'N of Meadow Valley 68 ay (1.16-80.25 927.88 _ 
on Hwy, 98 4 6.75—30.25 2.13 
; 0.5 6.75-30.25 ° 1.90 
- 14 miles N of Meadow Valley + 1,08-30.50 671.05 
on a Hwy. 83 : 1,08— 6.25 478.18 
‘ ; ‘ 6.25= 30.50 1.24 
a 0.5 6.00~ 30.60 2.18 
10 milea N of Meadow Vattey | 4 1,00-31.15 3.95 
on Hwy, 93. 4 515-3118 0,28 
ce 0.6 §.18-$1.15 0.28 
12 miles N-of es gy 4 3.50-27.3 17.33 | 
1 eigees * 0.5 8.00~27.3 . . 0.84 - 
6 miles N of Enterprise 4 9.60-80.15 24.80 
a i, 4 $.50- 7.00 56.50 
&- 4 7.00-30.16 0.18 
0.5 7.00—29.00 0.38 


’ te i - 


both cirectiona, the values obtained ip the directiona) ainplen without throttle and the fixed 
sampler with throttle exceeded those of the directional sampler with throttle by an average 
factor of 1.6. The average concentration levela determined by the UCLA sampler and the a 
rectional pamela with throttle were approximately the same, . 


3.4.2 Relations Betawen Mioine and Fall~out Concentrations 


Table 3.13 gives the, Met and Apple 1 average airborne concentrations determined over the 
total sampling period and corresponding soil- surface activities at earent distances from GZ 
and the midline of fall-out. 

The airborne concentrations demonstrated little correlation with gurface contamination, 
other than the fact that high surface activities were generally accowpanied by relatively high 
airborne concentrations. The transient nature of airborne material was emphasized, however, 
by the occurrence of comparatively high concentrations in areas of low surface contamination. 

e influence of distance from GZ on airborne concentrations was obscured by the variable 
distances from the fall-out midline; however, the rate of decrease for maximum airborne- 
concentration values with distance from GZ was generally leas than that for soil contamination, — 


3.4.3 Concentration Variation with Respect to Time 
The variations in concentration levels with time at individual sampling locations were gen- 


erally similar to those previously observed, i.e., the rapid decline of Initial concentrations 
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TABLE 3.10——-INFLUENCE OF TIME OF EXPOSURE AND HEIGHT OF COLLECTOR . 
ON GUMMED-PAPER SAMPLES, APPLE I 


on Hwy. 6 


Diatance Height Exposure Activity, 
from GZ, above period, pe /tt? 
Location miles ground, ft H+br (i +12 hr) 
4.1 milee W of Mercury a on . 7 4 0.19-31.83 2347.88 
T-2 Access Ra, 4 0.13~ 8.83 2140.19 
4 8.85-31.83 0.20 - 
0.5 8.83-31.83 “0.12 
' 2.6 miles W of Mercury Hwy. on 4 0,20-92.33 920.62 
T-2 Access Rd. 0.5 9.83-32.23 0.05 
0.8 mile W of Mercury Hwy, on 4 "0,25 80.42 0.37 
T-2 Access Rd 0.9 10.67-30.42 0.01 
12.0 miles W of Reed _ 48 4 1.50-30.83 6.45 
: 4 7.77-39,83 | 10.00 
0.5 7.89~30.83 0.02 
8,0 miles W of Reed 4 1,67-31.50 64.57 
4 7,83~31,50 0.04 
0.6 1,.33—31.50 0.04 
6.0 miles W of Reed 4 1.83-32.00 191.78 
; : 4 1.83- 6,70 192.91 | 
4 6.70-32.00 0.09 
0.6 6.70 -32.00 1,07 
’. 3.0 miles W of Reed 4 1.58—32.33 158,88 
4 ‘1.58— 8.17 184.24 
4 8.17~$2.33 0.04 
0.5 §.17-32.39 0,07 
Reed 4 1,00~31.17 384.58 
4 5.50—31.19 0.79 
0.5 5,50~31.17 3.62" 
" 3.0 miles E of Reed 4 1.67-30.35 199,68 
4 5,25— 80.33 1.17 
0.5 5,25=30.33 “9.28. 
8.0 miles W of Warm Bpringe on 108 4 2.67- 30.88 2.85 — 
Hwy. 8 0.5 8,33-30.83 0.15 
0.4 mile NE of Wart Springs 4 3.08 — 30.08 19,78 
on Hwy. 6 : 0.5 8.00 ~30.08 0.47 
0.5 mie NE of Warm Springs 108 4 3.25 ~ 30.33 3.67 
on Hwy. 6 0.5 8.63— 20.38 0.83 
8.0 miles NE of Warm Springs 4 3,67—32.88 22.57 
on Hwy. @ 4 3.67- 7,93 25.54 
4 7,89-82.83 0.21 
0.5 7.33— 92.83 1.53 
16.0 milea NE of Warm Springs 4 $.08— 31.83 34.99 
0.5 7.58-31.63 1.09 
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TABLE 3.11— COMPARISON OF SAMPLING CCNDITIONS REPRESENTED 
BY DIFFERENT AIR SAMPLERS 


: Sampling 
; Filter Orifice velocity, -—» rate, 
Sampler - type m/min m/min 
UCLA .° + MAIM pore 30.5" O28 
High-volume pe ty 44 Peg h es TR le, 7 
directional with | Ayah ieee | REP Sa OT ee 
throttle (Dir-T) MSA. : 1023 © 1.08.) 
Fixed with gS at fi ey 
throttle (fixed-T) MSA 1028 "1.08 - 
’ Directional without - Sant ua Pe a a 
throttle (Dir-NT) MSA "140 ee oe) 


“TABLE 3.12—COMPARISON OF CONCENTRATIONS OBTAINED BY VARIOUS SAMPLING PROCEDURES 


Concen= 
eee ie ‘. Concentretian ratio 
- pe/m ne , 
cae ; Sample time, x10 Fixed-T/. Dit-NT/ - UCLA/ 
Location. . “H+br (i+i2br)  Dir-T = Dir-T =: dDir-T 
4.0 miles N of Nye Canyon. RL ae, : eo : ; 
on White Flag Rd. ' 1.00-12.00 - 9,958 - 2S 1.35 ° 0.68 
"97.0 miles N of Nye Canyon Rd. _1,50-12,00 37,801 0.52 
on White Bie Rd, igs Ls #48 : ‘ ; 
Met | Wage ee a 
25.0 miles N of ISAFBT . 0.33-14.25 © 193,116 . , 0.92 . 
on Indian Springe Rd. ee ; : Ai met BSH : 
22,0 miles N of ISAFB “i . +, 0.88-13.75 1,163 1,89 1.74 1.57 
18.0 miles N of Meadow Valley | a = . ‘ 
onRwy.93 1:00 - 26.00 40,213 0.98 
14.0 miles N of Meadow Valley 1.08=27.50 — 77,750 ‘86 ~ 1,47 . 0.33 
12.0 miles 'N of Enterprise : : ; Y os Sh Ss og 
on Utah Hwy. 18 $.50-27.50 . 13,563" : 1,35 
6.0 miles N of Enterprise | 3.50 = 28.92 11,670 $43 
“Aerie a . 
4.1 miles W of Mercury Hwy. : . : : 
on T=2 Access Rd. 0.13-15.83 11,015 9.82 2,882.05 
2.6 miles W of Mercury Hwy. '  0,20-30.67 35,847 ; ; 1.21 
‘6.0 miles W of Reed on Old Hwy, 26 1.88~17.39 8,467 21.93. 2.67 © 0.68 
$.0 miles W of Reed on Old Hwy. 25 1,58—30,53 6,837 1.74 13.61 0.14 
8.0 miles W of Warn Springs | ‘ 2.67~30.89 1,562. 0,27 
0.5 mile NE of ‘Vern Springs . -§,25=11.93 2,480. ane “ . 0.48. & 
4.0 miles NE.of Warm Springa 3.25 ~ 30.08 2,937). |. 0.61 
8.0 miles NE of Warm Springe — —- $08 = $3.33 4,663 0.82 2.28 
16.0 miles NE of Warm Springs - ; 3.08 =~335.56 7,980 ; 0.64 


* Concentration data obtained from directlonal sampler with throttle. . 
_TMndian Springs Air Force Base. : 
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TABLE 3.13—-COMPARISON OF AVERAGE ALRBORNE CONCENTRATION 
TO SOIL FALL-OUT CONCENTRATION 


: Distance , 
Distance from Av. airborne © 
from G2, midltne,* concentration,t Soll activity, 
miles miles pe/m? x 0% yee ft? 
. Met ; 
20 0.0- 60,866 5,541.9 
3.08 1,691 : 8.7 
: 6.0 8 sf 100 = 
58 3.2N 35,396 321.5 a 
0.0 : a90.5 - 
0.85 24,185 976.5 
4.858 532 aD 2.19. 
6.88 156 ~ nce 
1440 0.0N 12,061 100.48 
6.°8 11,570t , 38.18 
11.08 515 1.04 
Apple I 
7 0.9 W 12,592 . 2,475.5 
0.0 5,913.8 
O.6E 59,637 2,070.2 
24E 20,310 74.5 
46 8.44 7,356 34.0 
5.2 W 6,517 : 108,7 
2.20 8,994 490.1 
0.0 956.6 
O8E - 24,120 646.6 
3.8E 24,797 500.0 
106 50.0 SW 354 6.9 
41.5 SW 3,5528 7.33 ns 
38.0 SW 1,463 39.55 | 
34.0 SW 7,052 : 19.9 
26,0 8¥ 3,316 3.9 
0.0 126.7 


* Based on soil-surface contamination values. 

fT Average actlvity concentration for approximately 30 hr after fall-out 
time (UCLA sampler). . 

? High-volume directional aampier with throttle, 

§5-br average. 


TABLE 3.14—-COMPARISON OF CASCADE-IMPACTOR AND RADIO-~ 
SEDIMENTATION METHODS OF PARTICLE-SIZE ANALYSIS OF 
MET SHOT AIRBORNE CONCENTRATIONS : 


Approximate distance Cascade {mpactor Radiosedimentation 
from GZ, miles median diameter, p median diameter, wu 
, 20 0.63 0.71 
58 1.79 2.14 oid 
140 2.35 3.05 ae 
13 , 


Ly 4 


AIRBORNE CONCENTRATION, C/M° AT H+12 HOURS 


% 


oh 


o 2 4 6 8 mp 12 14 6 $8 20 22 


24 26 «28 30 
SAMPLE MID-TIME, H+HOURS _ Fe ) 


- Fig. 3.35 — Variation in airborne concentration with reapect to time at Met and Apple Il 


maximum concenuation' stations, Met, 26.0 miles north of Indian Springs; Apple Il, 2,6 miles - 
went of Mercury Highway on T-2 Access Road, ; 


3.6 RADIOACTIVITY CHARACTERSTICS OF COLLECTED SAMPLES 
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Soinetaent with time of fall- out and occasional increases in concentration during the sampling - 
period. The latter observation was characteristic of the Met shot. The maximum concentra- 
tlona detected during the Met and Apple O sampling periods were 2.16 pc/m at a sample mid- 
time of H+3.67 hr and 12.23 uc/m‘ at a sampie midtime of H+1.02 hr, respectively. .The air- — 
borne concentrations corrected to H +12 hr at these two stations are pleted wih respect to. , 


time in Fig. 3.35. 2% eg, ene eh) okt ey ae 


3.4.4 | Airborne Particle-size Distributions © SE PS ae ase pene ss 
A serious limitation of the radiosedimentation method of radioactive particle- size analysis: : 


was the low counting cfficiency of the scintillation detector, necessitating reiatively high con- 


centration leveis for analysis: Consequently, cascade-impactor coliections provided the pri- 
mary basis for the determination of airborne particle-size distributions. Airborne concentra- | - 
‘tions were sufficiently high during the Met shot for a comparison of the two methods at three 


' distances from GZ. These data appear in Table 3.14. 


The median-diameter values determined by the radiosedimentation eciethiod were higher 
than those derived from cascade-impactor collections by an average factor of 20 per cent. The 
agreenient,-however, was sufficiently close to support the validity of results by either method. ... 
The median diameters and percentage contributions of the <2- and <5- p-diameter ma- 
terial originating from the Met and Apple shots are summarized with respect to sa ae 
interval and aigtence from GZ in Table 3.15. ; 

The determined. median diameters ranged from 0.46 to §.8 up. The seivential sacipling of 
airborne concentrations at the different locations did not indicate a consistent median-diameter 
trend with respect to time. However, the frequent association of smaller median diameters 
with initial high activity 7 miles from GZ and the occurrence of larger parece distributions at 


greater distances are of interest. 


3,5 SOLUBILITY OF FALL-OUT AND AIRBORNE ‘CONTAMINATION 


The best results of solubility determinations performed on the predominant~- size and the - 
O- to 5-y-size fractions at different distances from GZ do the Turk, Tesla, Apple I, Met, and 
Apple I shots are given in Table 3. 18. 

The solubilities of the predominant~size fractions were inconsistent with respect to dig~. 
tance and the several solvents. In general, however, the solubilities of the 0- to 5-u material 
were quite consistent over the distances considered. The maximum solubilities of the 0- to 
5-p fractions observed were as follows: distilled water, 6.4 per cent with an average of 2.4 per 
cent; 0.1N HCl, 36.2 per cent with an average of 22.8 per cent; 0.1N Na,S,0,, 9.0 per cent with 
an average of 4.2 per cent; and in buffer sa 15.0 per cent with an n average of 5.73 per 
cent. 


mined by jet liquid- impinger seiaples are given in Table 3.17. . ; _ 
A relatively high solubility of airborne material in 0.1N HCl in comparison to the other | 
solutions was observed. However, considerable variation occurred in relative solubilities in 


the remaining solvents. 
A comparison af C- to 5-p soil and airborne activity solubilities at different distances fe 


GZ is given in Table 3.18. (Soil- and airborne-sample locations at the several distances did not 


coincide in most cases.) 
The comparison indicated that, for similar size ranges, the » solubility a aipbogne material - 


exceeded that <f soil-deposited material in all solvents. The basis for this general difference 
in solubility ig presently unknown. et : ee: ‘ ; ue 


3.6.1 Decay and Energy Character istics 


Decay and energy characteristica of the Tesla, Turk, Bee, Apple L Met, and Apple IZ 
samples collected at different distances from GZ are given in Tables 3.19 to 3.21. 
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SAREE: 3.15 — PARTIC LE-SIZE = DISTRIBUTION OF AIRBORNE MATERIAL BY CASCADE IMPACTOR WITH 
RESPECT TO. TIME AFTER SHOT AND DIBTANCE FROM Gz 


= "Approx. ‘ 
distance Sample - 
- from GZ, interval, Concentration,* 
Location miles H+br pe/m' x 10* 
‘Mat 
22 miles N of Indian Springs AFB. "20° 0.33- 5.75 3,190 
on Indian Springs Ad. 5.75-- 9.25 141 
9.25~13.75 139 
. 11,75 -19.75 
: 34 miles N of Meadow Valley - - 68° = 2.00- 6.00 ~—Ss—- «288,000 
on Hwy. 93 Oo 6.00- 9.75 15,200 
9.75 16.50 _ 99,700 
6 iailes N of Enterprise on 140 3.50~ 7.00 90,400 
Utah Hwy. 18 _ 7,00-11.58 1,870 
- 11.58—28.92 3,440 
: Apple I 
4.1 miles W of Mercury Hwy. “7 0.13— 8.67 21,900 
on T-2 Access Rd 8.67-18.42 3m 
at 18.42-31.02 ‘129 
6 miles W of Reed an Hwy, 25 43. 1.83- 6,77 |" 28,500 
6.77-10.83 1,660 
10.83~17,75 251° 
17.16 ~ 30.50. 211 
9 miles W of Reed on wy. 25 48 _ 8.33-13.33 1,290 
13.39-18.42 1,220 
ae 18.42-32.93 140 
8 miles NE of Warm Springs — 1068 3.08—. 7.38 14,000 
on Hwy. 4 7,.93-11.33 . 4,080. 
21.33~17.39 1,000 
17.33-33.33 453 
0.6 mile & of Warm Springs 108 3.25— 6.33 3,810 
on Hwy. 6 6.33-11,33 1,170 


"© Determined by directional high-volume sampler with throttle, 


. Median 
_ diameter, 


rn 


0.63 
1.04 


1.40 — 
187 


1.79 


2.40 - 
- 1.40 


2.35 


1.65 
2.20 


0.48 - 2° 


2.60 
1.63 
5.00 
0.96 
3.20 


1.54 
6.8 


2.8 
6.35 


1.5 
2.6 
1.4 
3.1 
3.75 
0.96 


% lens 
than 2y 
in diameter 


~ B5.8 
A2.0 - 
60.0. 


61.5 


53.0 
48.0 
56.0 


: 47.0 


57.0 
47.0 


99.80 
40.0 
63.5 


24.0 


66.0 


37.0 


~ 60.3 


21.0. 
42.6 
26.5 


60.5 
43.0 
53.0 
42.0 


* 30.0 


15.5 


% leas 
than 2 # fee a, oe 
Indlameter --.... 7° © 


oe 


‘96.0 


7. 


64.5 


74.0 
60.5 
67.0 


63.0 
80.0 
NO 


“100.0 


76,2 
85.0 


50.0 
73.2 
89.0 
85.8 


- 42.0 
69.8 


47.0 


65.0 
67.0 
76.0 


68.0 © 


60.5, 
92.0° 


TABLE 3.16 —SOLUBILITY ~ FARTICLE-81ZE RE LATION, BASED ON SOIL SAMPLES COLLECTED 
AT DIFFERENT DISTANCES FROM GZ : : 


Approx. Total - : * : 
distance activity, Size = Solubility, % 
1 ‘ a from GZ, pe/t? range, ‘ Dist. 0.1N 0.1N Buffer 
Location : : miles H+ 12 br) » water HCl NayS7O, (pH 7.6) 
5.8 miles NW of Tippipah Springs =. ALS. 1447.8. 250-300 «3.40 22.20 8.80 
ve Pie : pot : 0-4 0.50. 14.80 ©3.40 6.40, 
Phe ae 
14,7 miles 3 of Groom Lake Rd, er) 846.04 =: 125-125 0.30 1,50 0.40 * 
on Indian Springs Rd. : oe es 7 _ 0-8 "1.70 17.80, 2.60 «1,80 
$0.1 miles N of Huy. 95 on sheep 46 673.13 48-125 1.80 53.60 0.60 LALO, 
, Canyon Ra. - 0-5 2.108.308 SO 
23.5 miles N of Mesquite on Ruy. 91 9-159 28.53 44-88 ~ 7.60 29.80 7.00 10.90 
hie x 0-5 2.00 20.40 3.80 1.90 
Applet. 
4.5 miles 8 of Groom Lake Rd. on’ is 1114.08 300-350 0.2 0.7 0.0 os 
Papoose Lake Rd. a4 (0-6 27.0 3.2 44 
48.3 miles N of Indian Springs AFB 2 (1084.10 250-300 «17.8 82.5 0.3 28.0 
on Indian Springs Rd. (0-8 38.2 23. 46 
0.8 mile § of Alamo on Hwy, $3 ve 289.63 125-117 = 43.6 86.8 87.8 0.0: 
a 0-5 ee 2 a 2) 18.0 
Smilies Hof Elgin on Mesdow at 98.47 44-58 0.0 2.2 ° 100 0.0 
. vatieg Wash ach O~6 | 0.6 © 20,4 18a 
7,0 miles § of Cedar City on eC 13.68 | 4~88 0.0 "52.5 0.0 | 145 
Hwy. 81 ‘ 0-5 148 . 0.0 
: Met ee 
25.0 miles N of Indian Springeca 20 5541.9 177~ 250 03 = 18.8 0.6 0.7 
Indian Springs Rd. O~S sss 0 10.6 | 
14.4 miles N of Meadow Valley on 58 770.86 177~— S50 6.0° 8.6 86.0.1 19:3 
Hey. 98 “ty 9-5 8.5 (18d 1.8 7.6 
10.0 miles N of Enterprise on Utab 140 | ' 96.36 BB~125 00006 (44 4.8 0,1 
Hwy, 18 O~5 0.0 18.7 0.0 Ww. 
. : Apel. : 
9.6 milee W of Mercury Hwy. on 1 4304.20 600-688 999 “2d 0.0 - 238 .° 
T-2 Acceas Rd. - 0-6 6.4. 3394 65. 71.3 
0.8 mile W of Reed on Old Hwy. 28 48 956.57 = 125-177 0.8 4:0 2.8 2.4 
; _ : : 0-5 3600 2h 68 re) 
42.0 miles E of Warm Springs on 108 «128,76 44-88 28 8614.0 0.0 2.3 
Hwy. 6 0-5 2.7 (23.9 a4 6.5 


There were no consistent differences between decay constants and energy distributions of ~ 
different types of samples or of samples originating from the different detonations. Some 
variation in decay constant with time was detectable; the constant had a range of -0.80 to -1. OT 
up to approximately 100 hr pastshot and a range of —1.07 to -1.59 over later time Intervals. - 
Twe beta-energy components were | detectable, one witha renee of 0.35 to 0.96 Mev and another ° 


witha ange af 1.15 to 2. 30 Mev. 


3.6.2 Ablation of dicuclints to Particle Size 


Investigations of radivactivity particle-size relations were Initiated by the separation of 
individual particles from Apple II gummed-paper samples, The particles were measured by 
optical microscopy and radioassayed individually. Oniy particles that were cpaque and oo 
cal or oval in shape were radioactive. Pariicles that were spherical but tranelucent v 


relatively anechiye: 
78 : 
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DREER 3.17— SOLUBILITY OF MET AND APPLE 11 AIRBORNE CONTAMINATION 


ks me 


BASED ON JET LIQUID~IMPINGER SAMPLES 


aamaile Solubility, % 
interval, Dist. 0.1N 0.1N Buffer 
Location H+hr water HCl WNa,;5,0, (pH 7.6) 
oe Net . ; 
25.0 miles N of Indian Springs AFB 0.83- 8.75 19.5 78.2 82.7 21.2 
22.0 miles N-of Indian Springs AFB 0.39- 6.75: 16.0 47.2 31.5 24.8 
14.0 miles N of Meadow Valley on Hwy. 93 1.08= 4.25 10.1 67.1 10.0 10.3 
12,0 miles N of Enterprise on Uteh Hwy. 18 °3,50-10.75 | 6.3 88.5 10.7 28.3 
6.0 miles N of Enterprise on Utah Hwy. 18 °3.50-11.50- = :11.5 41.0 19.2 
1.0 mules N of Enterprise on Utah Hwy. 168 3,50-11.76 0.0 «664.5 0.0 65.1 
Cl ae eee Apple 1. TEE aan a 
4.1 miles W of Mercury Evy: on 1,13= 8.87 7.8 77.4 9.8 41.1 
T-2 Access Rd. : : 
6.0 miles W of Reed on Old Hwy. 28 1.63— 9.00 18.8 62.5 8.8 14.9 
3.0 miles W of Reed on Old Hwy. 25 1.58— 8.33 36.8 67.0 28.6 27.7 
8.0 miles W of Warm Springs on Hwy. 6° — 2.67= 9.33 24.9 85.7 40.4 51.1 
0.5 mile NE of Warm Springs on Hwy. 6 3.25~ 6.33 66.0 43.2 42.5 “69.8 
4.0 miles NE of Warm Springs on Hwy. 6 3.08— 7,92 26.2 ° 74.8 1.2 52.4 
8.0 miles NE of Warm rings on Hwy, 6 8.67=21,83 69.3 30,7 9.7 9.5 
‘16,0 miles NE of Warm Springs on Hwy. 6 .3.08=21.50 14.7 68.7 8.6 387.6 
TABLE 9.18 —COMPARISON OF 0- TO 5-y SOIL FRACTION - 
AND AIRBORNE ACTIVITY SOLUBILITIES - 
Distance : Solubility, % ; 
from GZ, Sample Dist. 0.1N 0,1N Buffer 
miles type .water HC} Na,S,0, ©H 7.6) — 
; Met 
20 Soll, C-8 y $4 18.8 8.0 10.6 
..  Afrborne 19.5 78.2 62.7 21.2 
5B Soll, 0-5 y 5.5 19.4 7.6 7.6 
: Airborne ° Wo. = 67.2 10.0. 13.6 
140 * Soil, 0-5 - 0.0 8618.7 = 0.0 T1 
Airborne . (6.3. 88.5 10.7 26.3 
Apple 2 
7 Boil, 0-8 p 6.4 39.4 6.5 1.3 
Airborne 7.8 77.4 5.6 41.2 ..- 
48. Soil,.0-6 p 8.8 28.1 6.1 _ bs - 
Airborne’ $6.8 87.0 28.6 27.7 . 
106 8011, 0-5 p 2.7 23.7 3.4 6.8 
‘ Alrborne 14.7 88.7 8.0: 87.6 
; 17 3: © ine 
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TABLE 3.19—DECAY AND FNERGY CHARACTERISTICS OF RADIOACTIVE MATERIAL AT 
DIFFERENT DISTANCES FROM G2, TESLA 


Approx. .- ; : Maximum 
diatance Time a onergyt of 
from GZ, — Sample. interval, Decay components, : 
Location : milea . type H+hbr constant* Mev Contributioa, % 
“9.7 miles § of Groom Lake Rd. 12 Boll, 0-—2000 p 10-60 —0.80 2.20 ; 50.9 
on Papoose Rd. : . : 0.75 — | 49.1 
60-700 -1.99 rs 
14.0 miles 8 of Groom Lake Rd. 20 * Soil, 06-2000 p 10-100 -0.95 ; 2.28 32.3 
on Indian Springs Rd. 0.82 | 67.7 
: 100 ~800 -1.59 . 
Soll, 125-177 200~—1000 -1.29 1.60 — 35.2 
: 0.54 64.8 — 
Soil, 0-5 » 200-700. - 1.43 1.63 | 36.4 
0.54 | 63.6 
50.1 milea N of Hwy. 95 on Sheep 46 ‘Soil, 0-2000 » 60-700 -1.21 2.20 32.7 
Canyon Id. : 0.54 i 67.93 
Soil, 68-125 p 200-800 —1.39 1.56 . 37.6 
; 0.56 "62.4 
Soil, 0-5 yu 250-800 —~1.43 1.62. _ &G.4 
: 0.53 56.6 
35.7 miles N of Glendale on Hwy. 93 _ 60° Soll, 0-2000 yp 40-800 ~1.28 2.30 a4 » 60.2 
: ; 0.72 % $9.8 
26.8 miles N of Hwy. 93 on Meadow 79 Soil, 0-—2000 p 30-150 -1.67. 2.10 ; 17.6 
Valley Wash : . 1,96 a 22.4 
150—800 “143 0 oy 
14.5 miles N of Hwy. 91 on Elgin Rd. 96 Boil, 6— 2000 y 20-100 -1.00 2.16 - 460 
: 0.69 nS 64.0 
: 100-800 = — 1.48 ‘ : 
22.5 miles NE of Meaquite on Hwy.93 132 Boll, 0-—2000 p 40-800 -1.07 ae . 47.2 
0.84 / 8.8 


*k in exprvssion A = Ag". 
7? Time of determination corresponds epproximately to initial decey times. . 
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TABLE 3.20-——-DECAY AND ENERGY CHARACTERISTICS OF RADIOACTIVE MATERIAL 


AT DIFFERENT DISTANCES FROM GZ FOR TURK, BEE, AND APPLE I 


~ Location 


” §,8 milee NW of Tippipah Springs 


7.0 miles N of Nye Canyon Rd. 


Papoose Rd. 


48.3 miles N of Rwy. 95 on Indian 
Springs Rd. 


’ Desert Valley 


0.8 mile S of Alamo on Hwy. 93 


15.5 milea N of Elgin on Meadow 


Valley Waah 


*k in expression D= A,T*. 


(6.0 miles 8 of Groom Lake Rd. on © 


Approx. 


. LLS 


“13 


13 
23 


48° 
64 


. 92 


’ distance - 
: from GZ, 
miles 


Maximum 


7 Time of Sstermiaation corresponds approximately to initial cag time. 


21.28. 


Time + energyt of 
Sample interval, Decay components, 
type H+hbr constant* Mev Contribution, % 
Soil, 256-300 | 80-800  —--1.19 1.76 0", 42.8 8 
: mo oS 57.2 
Soll, 0-444 | 90-900 1.26 1.4300, °°. 5: 63.7 
0.52 46.3 
Boe sa = “ 
Airborne 40—500 -117.. |, 2.20. 50.9 
; 0.67 49.1 
Gummed paper 40-250 -1.24 1.85: - 50.4 
. : 7 0.68 7 49.6. © 
‘Apple I - 
Soil, 0-2000 p = «150-250. = 1.23 | > * 
Soil, 0-2000 p 150-250 “1.19 
“Soll, 09-2000 p 150-250 1.48 | 
Soll, 0-2000 » 160-250 1,15 
8oil,0-2000p 150-250 


eer ror 


TABLE 3.21-—DECAY AND ENERGY CHARACTERISTICS OF RADIOACTIVE MATERIAL : 


‘AT DIFFERENT DISTANCES FROM GZ, MET AND APPLE rtf 


~ 


Approx. Maximum 
distance _ . Time |) energyt of | 
; from GZ, Sample interval, Decay —s‘ components, cs 
Location ~ miles - type H+hr constant* - Mev Contribution, % 
Met 
’. 25.0 miles N of Indian Springs 20 . Soll, 0- 2000 p 70-800. -1.27 >> | 1.85 48.7 
; ; : . 0.60 51.3 
Airborne 250-450 —1.33 274 44.97 
. Gummed paper 250-450 7 1.435 _ 210” 27.8 
. 0.83 72.2 
14.2 miles N of Meadow Valley on 68 Boil, 02-2000 p=. ~. 60-800 «= = 1.23 “1,85 48.2 
Hwy. 93 a es 0.64 $1.8 
18.0 miles N of Meadow Valley on - 58. * . Airborne 250-450 -- -1.89) 1.20 42.2 
Hwy. 93 - ; ae _ or 0.35 67.8 
: Gummed paper 250-450 ‘S221. 5 155°. 43.1 
; i : a ; . : 0.52 66.9 
9.0 miles N of Enterprise on Utah 140 Boll, 0-2000p. «70-800. 1.95 
Hwy, 18. a ee De ae 
12.0 miles N of Enterprise on Ulab 140 ; Airborne _ 250-450 141. 5-> 2,15 23.4 
Hwy. 18° : ; -. 0,88 76.2 
Guramed paper = 250-450 © 1.270 7 SB 43. 
iets P 0.49 0.05 (BAT 
i Apple 0 : 
3.2 miles W of Mercury. Hwy. on ‘a Soll, 0-2000p 60-300 . —1.07 
_ T-2 Access Rd. : é " * He . . 
4.1 miles W of Mereury & Uwy. on tT Airborne 35-90... ~-0.90 1,56 "35.1 
T-2 Acceas Rd . 0.57 - 64.9 
90-305 | —1.38 : BRT ts 
1.0 miles W of Reed on Old Hwy. 25° 43- Soll, 0-2000» . 60-300. -1.23. - 4s 68.0 ~ 
; 7 = 234 0.40 | 32.0 
16.0 miles E of-Warm Springs on 106 Boll, 90-2900 80-300. | —1.09 : 
Hwy, 6 . ‘ -. 
7k in ciprosnion: A@A,r*. 
' Time of determination Se approximately to Initial decay time. — 
. e « 
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Fig, 3.36 — Variation of activity per particle with particle size for particles from Apple TI shot, 
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‘The radioactivity values are plotted with respect to particle size in Fig. 3.36. The ree 


- gulting scatter diagram emphasizes the highly variable nature of the radioactivity particle-size . 


relation, although there is some indication that the particle activity changes fram one BENeE 
dependence of diameter to another at some diameter between 200 and 300 yp. d 
Additional investigations, which are directed toward widening the size ranges examined, 
defining the source and limits of variation, and detecting possible differences in the radio- 
activity particle-size relation with Romer to different detonations: are din i prouress, 


3.6.3 Magnetic Propertiés of Radioactive Samplea 


Magnetic components of sot] fall-out: samples originating from the Moth (2.5 kt, 900-ft 
tower) and Apple i shots were removed from individual fractions by the use of a small magtet. 
The results are given in Table 3.22., 

The data indicated that more then 90 per cent of the fall-out eres is separable by. 
magnet. The variation in the percentage of fall-out activity removable in the finer fractions 
may be attr‘butable to the small quantities of radioactive material present and the fact that a 
certain amount of pieces entrapment of the radioactive material by the large mass of inert. 


-soj] occurred. 
Although relatively les airborne particles have been observed to date, spherical submicron 


particles originating from the Met shot and demonstrating high electron opacity and magnetic 


‘properties have been detected by the use of the electron microscope. 


TABLE 3.22— MAGNETIC COMPOSITION OF FALL-OUT MATERIAL 
AS A FUNCTION OF PARTICLE SIZE . 


Size. Gofactivity 2 
Tange, % of total activity § removed by. aad 
yu ¥ in aize fraction magnet ‘ : 
. ; Moth . . s . : ; , . : _ 
0~44 i ee (| immer ee ie 
8B~125 0.15 5.08 
420-500 24.260 9994 © 2 5. 
500-840 - 55.41 99.82 ae, 
840~ 2000 0.03 99.93 ae 
Apple I - ‘ Se inl 
20~44 ~ 0.02 a nats 
44-88 0.08 E ' 18.1 BS ras at 
88 ~125 0.04 96 °°) eee te 
, 125-177 "6,09 : 917 a 
: 197-250 - 0.07 Pe 
250-300 0.04 80.2 -- -, a 
300-350 0.06. - 95.8 0° ~ 
350~420 © 0.22 96.2 7 
420-500 3.86 "98.5 rie 
500-2000 95.38 © CT 
SED 
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Chapter 4 


DISCUSSION 


‘On the basis of meteorological evaluation, it was possible to determine the line of maxi- 
mum intensity and the width of the fall-out pattern if the spacesticie variations in the winds 
over the area of fall-out could be obtained. ‘Lf it 1g assumed that the fall-out activity was de- 


rived from a level below the top of the cloud, this leve} depending on cloud height, the line of 


maximum intensity would be the space- -time-corrected ground positions of,particles falling 
from this level. The space-time corrections were also necessary to calculate the particle size 


- of fall-out material, especially in regard to particles smaller than 88 y, whose terminal ves: 


locitiés were low and were therefore more affected by the wind structure By ising'these cor- °° 
rections, the nbserved particle sizes were found to be within a factor of 1.5-of the calculated © 
size (Sec. 3.2.2). A comparison of calculated ground positions and isodose: maps obtained from _ 
ground survey data showed that comouted ground positions encompassed the fall-out pattern. 
well within the errors of wind OpeeEvations: The Turk and Bee shots were ia of such a 
favorable comparison. 

The results-of these computations are not to be construed as exact; however, it is free S 
that, after considering the accuracy of wind observations and ground survey techniques, the 


|. aceuracy obtained here was sufficient to explain why fall-out was found in a given area and not. 


in anolher. If it is desired to forecast the ground positions of particles by the preceding — 
method, a wind forecast in time would have to be made-for each layer at each station in the’ 
area under consideration. It appears that the line of maximum intensity of fall-out can then be 


‘ determined as (1) the line connecting ground positions for particles falling from 5000 ft below. 


the forecast cloud top {n the case of clouds reaching approximately 30,000 ft and (2) the line 
connecting ground positions for particles falling from 10,000 ft below the forecast cloud top in 
the case of clouds reaching approximately 46,000 ft. This rule should not be extended to clouds 
reaching higher than 40,000 ft since no substantiating evidence is available. The intensity of 
fall-cut will increase quite rapidly as this midline is approached at right angles from the line 
connecting ground positions from some higher altitude, and it will then decrease at a2 some- 
what lesser rate as the lines connecting ground positions of particles falling from lower 
altitudes are approached. Uf the constant-lnyer trajectories are considered, the observed fall- 
out pattern was bracketed in all cases, but there was no feasible method of determining the 
line of maximum intensity. In predicting the fall-out pattern, it is of no more than metecrologi-+ 
cal interest to compute the constant-layer trajectories. If long-range suspension of the very 


’ gmail particles is of interest, then the constant-layer trajectorics are the maps to be consulted. 


_ A comparison ef the observed particle sizes found in soll samples and computed predomi- | 
nant particle sizes gave good. agreement in that the observed predominant size at a particular 
site was within a factor of 1.5 of the calculated predominant size. The line of maximum intensity - 
of fall-out appeared to be where the grudient of computed predominant particle size was the 


strongest. Further work involving computed particle size and degree of the contamination may 


yield a satisfactory method of predicting the over-all fall-nut pattern, the line of maximum 
contamination, and the degree of lateral s COM Ma OR: 
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_ Although it may be possible to correlate fall-out intensities with distance from GZ, it | 
would be more feasible to relate the intensity to the time of fall-out. Using this. hypothesis, it 
was found that the fall-out intensity was inversely proportional to a function of the fall-out 
time. Since the relations were determined on the basis of experimental data, it was not possible” 
to determine the equation parameters on the basis of a common time. In foture tesis it ia 


. planned to obtain sufficient data to determine parameters at equivalent times. In the equaticns 
- developed, the constant is thought to. be related to the yieid and extraneous contributing cone 


tamination, and-the time of fall-out is a function of cloud height and particle size, 

- Utilizing the same empirical equations, in the. three cases where equations were available 
for both intensity and contamination-level relations with fall-out time, it was apparent that the 
ratios of mr/hr: pe/ft? were not ae Same, except in the case of Apple I, where the slopes were 
similar. ; 

The quantity al radioactive material deposited from various shots should have been de- 
pendent on the yield of the device and the amount of soil and tower material that was carried 
inta the fireball. On the basis of the plot of yield at each of two tower heights vs the total 
amount of contamination to be found within selected fall-out times, this relation was apparent, 
except in the case of Apple I]. Other data indicated that the fall-out results were not complete © 


“. for this shot, and the amount of fall-out was actually larger than the integrated value of 0.86 x .- 


10" mr/hr x ft’ at +12 hr. This increased value would make the point for Apple II more out 


of line than that indicated by the plot. It is possible that this increase in fall-out might have 


been caused by ‘differences in shielding material and equipment in the tower cab. 
Owing to the urgency of other analyses, it was not possible to analyze soil samples for 
radiostrontium content until approximately 1.75 yr after scar pa The levels were too low, 


using the available equipment, to determine quantitatively the Sr®? and Sr® content Redes de ie be 


therefore the values listed are for total radiostrontium, Since only selected fractions were . 


. analyzed, a full comparison could not be made. However, from Tesla samples it appeared that 


the radiostrontium activity in the 44- to 88- fraction reached a peak activity approximately 


. ‘5 hr after detonation. Because of the paucity of samples cc!lected from Met fall-dut, it can only 
be stated that the maximum radiostrontium activity in, the 0- to 44-): fraction alse nppeared in a 
‘samples collected where the fali-out iime was approximately H+5 hr. 


The NH,C,H,0, solubility data indicated that the radiostrontium was more goiubie than the - 


~ total fission-product activity. The factor of 10 increase in solubility would make it appear as 


if the strontium had been plated on the surface of fall-out particles, rather than being uniformly 
distributed throughout the volume. However, it may also be true that the radiostrontium on the’ 
surface was more readily solubilized. In the future it is planned to study such posaible Isotopic _ 
differentiation with particles. Indications were also seen of a possible increase in radiostrontium | 
availability with increasing distance. This, too, requires further study, 

The reason {cr the greater solubility of airborne activity relative to soil activity of identi-~ 


cal particle-size ranges ig unknown (see Sec. 3.5). This phenomenon was apparent Irrespective. 


of the solvent used. The large differences in particle-size distribution over the size range 
invulved may account for this. The effects of exposure of the fall-out particles to the alxaline’ 
pH conditions of the active soil prior to dissolution may aiso provide an explanation. In the 
latter case, the solubilities. of fission products such ag the rare earths, which are ingoluble 
under alkaline conditions, might be significantly altered prior to solvent treatment, . 
Because of the variations observed in both soil and airborne solubility results, additional 
investigations, with respect te methodology and correlative experiments using collected same 


ples, are required in order to firmly establish the solubility relations. 


It is apparent from the air-sampling and gummed-paper data that small amounts (<1 per 
cent) of radioactive materials were still being transported by the winds. after the immediate 
fall-out. As yet it cannot be stated whether this was mezterial still settling or whether it was 
material being relocated by surface winds. However, since gummed papers collected at heights 
of 4 ft and 6 in. above the ground surface showed similar amuunis of radioactive materials, it 
would seem that material was still settling from the atmosphere as long as 5 hr after the first - 
arrival of material. This added fall-out was also noticeable in the air samples collected at 
several stations. = 
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Chapter 5. 


“SUMMARY. 


' ‘The program as undertaken by Project 37.2 was to atuay: the downwind concentrations of 
mixed fission. products produced by nuclear detonations. Two phases of downwind effects were’ 
studied: (1) the material deposited on the earth’s surface and (2) the material that was s stil) 
being transported by the ambient wind stream. 

The fal. out patterns of four tower shots were defined by surface beta-gamma survey 
methods. On.the basis of the data irom Operation Teapot and previous test series, there ap- 
peared to be an exponential relaticn between fall-out contamination and yield for different 
tower heights. Fall-out activities were generally detectable appruximately 160 miles from GZ, 
and the maximum measurement, which calculated to an infinite dose of 180 r, was obtained 


20 miles from GZ after the Met shot. : 
Unit-area contamination values were also used to measure the degree of fall-out contamt- 


. nation ai different distances from GZ. These data were based on surface- soil samples, col- 


lected transversely to the fall-out pattern, which were processed to yield both total activity 
and size-fraction contribution. The plot of total contamination in terms of microcuries per 
unit area shows the same genera] pattern as the radiation-intensity data, i.e., a rapid decrease 
in activity within 50 miles witha gradual approach to an asymptotic line at farther distances 
from GZ. There is an inverse exponential relation between both radiation-intensity and total 
contamination and time. Although these two measures of surface contamination are similar, , 
there are enough variations in the uc/ft®: mr/hr ratios to prohibit a correlation of the ratio 


with distance from GZ or yield. 


An integra} aspect of the distance effects on fall-out contamination concerns the variation 
in particle size of the active material. In general, it has been found that the median diameter 
of the fall-out material decreases with increasing distance and time. There were variations 


’ from this trend which will require further study and correlation with particle trajectories. As 


the median diameter decreased with distance, the percentage contribution of the 0- to 5-p 
fraction to the total activity increased from 3 to 4 per cent at 20 miles to 10 to 1 per cent at 


‘approximately 150 miles-from GZ for the Tesla, Apple I, and Met shots. 


The radiostrontium content of gelected sails from two shots did not show any relation with 
distance, except possibly in the 44- to 88-p range..The percentage of radiostrontium was higher 
in Met fall-out than in Tesla fall-out by factors af 3 to 9. The radiostrontium was more € soluble 


. in-ammoniurn acetate than the total fissian-product mixture. 


Since the contaminated soils were collected postshot, a comparison of these data to activi- 
ties collected on gummed paper was made. Gummed-paper samples were collected during two 
shots, and the ratio of gummed-paper to soll activities was calculated to be 0.83. A study of 
the material deposited on gummed papers relative to time of exposure showed a later deposi- 
tion of active material after the initial contamination. Thig.was algo noticeable in air samples. 
Further evaluation is required to determine whether this was due tc continued fall-out fon 


’ the cloud or translocation of deposited material. 
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_ The airborne radioactivity concentrations 4 ft above the ground were sampled by several 
methods. The attempt to determine the effect of near isokinetic sampling conditions on meas- 
ured concentrations, the proximity to !sokinetic conditions being variable due to changes in 

- wind velscity, indicated variaticas in sample concentrations which have been due to the various 
sampling techniques but which could aiso be the result of nonuniformity of the fall-out materials. 
The determination of concentration variation with distance from GZ and with time after 

. Shot was based on the UCLA automatic samplers, sampling for 2-hr periods both during and 
after the time of fall-out. Data collections for this study were made during two shots. The Pare 
concentrations detected during Met and Apple I were %.16 yc/m* at a sample midtime of 
H+3.67 hr and 12.23 yc/m' at a sample midtime of H+ 1.02 hr, respectively. The variation. of 
concentration generally reflected a:rapid initial decrease, followed by a dees rapid or.an oc- 
casional increase of concentration level with increasing time. 

; Based on values of the maximum allowable airborne concentrations determined by the Opera- 
tion. Jangle Feasibility Committee, the concentrations detected qucing the Operation Teapot | 

series did not appear to represent acute jnhalation hazards. 

The particle-size distribution of the airborne activ ity, as determined by means of cascade- 


impactor sampling, was studied with respect ts distance and time. The distance relation showed ~ 


a tendency for samples within 10. miles to have small median diameters, with larger and then 

. Smaller median diameters at increasing distances. The explanation may be found in the mecha- 
nism of fall-out. At near distances the material falling from the cloud is mainly very large 
(300 to 500 ys), but.very small particles may be brought into the air sample by means of a scrub- 
bing action or some comparable mechanism. At grea:er ‘distances the normal aerodynamic 
settling laws may more accurately describe the deposition of activity from the cloud, and, under — 
these conditions, the particle size will decrease with increasing distance from GZ. _ 

For the purpose of defining the hazard associated with solubility properties, both soil and 
airborne samples were treated with four solvents. No correiation between solubility and dis- 
tance was apparent for any of the shots studied. However, 0.1N HCl generally removed in 
excess of 20 per cent of the activity of soil samples, and 40 to 80 per cent of that in airborne 
Mater iat; 
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Appendix A 


CHARACTERIZATION OF FALL- -OUT FROM MOTH SHOT. 


‘Several samples of contaminated soil were collected and brought to Project 37.2 for size 
analysis and redioassay. One sample (L-48) was collected 2 miles southwest of Dry Lake on 
Routes 91 and 93, and another sample (L-49) was collected.2.4 miles southwest of Dry Lake. 
Two samples-were collected by W. S. Johnson, LASL, in areas of high activity. His first 
sample (L-50) was collected in a region: of 95 mr/hr, and his second sample (L-51) was from — 

"an area of 75 mr/hr. 
Composite soil samples of 3 it? were firat dried for popromiatsly 3 hr and. then sieved 
ss through a 2-mm screen, Three 200-g aliquots of the <2-mm fraction were radioassayed’ 
eo : . in gas-flow proportional counters to determine the area contamination. The activity found in an 


aliquot was converted to we/tt? at H+12 hr, including self- ereorptien and coincidence correction. 
(Table A, 7; ae . 


TABLE A. {— AREA CONTAMINATION ORIGINATING FROM MOTH SHOT 


; pote ME Activity, 
Sample ; i 3 _ pe fit? 
No. ; Sample location (H12 hr) ea 
L-48 2 miles SW of Dry Lake on Routas 91-98; 192.18 
7 19.1 miles NW of Nellis AFB gate - 
L-~49 2.4 miles SW of Dry Lake on Routes. 91-93; . 64.33 
18.5 miles NW of Nelifa AFB gate 
L-50 Sample 1, collected by W. &. Johnson ; 1821.9 
; (95 mrfhr); 2 to 3 milea from T-3 Area : 
L-61 - Sample 2, collected by W. 8. Johnsca . : 2012.9 


(75 mrfhr); 2 to 2 miles from T-3 Area 


an 


Further 100-g samples of L-48, L-56, and L-51 were fractionated in a sieve mesh cover- 
ing the range 2000 yp to <44 py and the air elutriator (roller separator) covering the range 44 
to 0 yp, The various fractions were radioassayed for beta activity in gas-flow proportional 
3 _ counters; the results were corrected for sample self-absorption. The resulta in percentaae of 
activity are given in Table A.2. 


There appeared to be a magnetic component in the fali-out material. After magnetic separa-— 


tion the 0- to 44-1 fraction of sample L-48 yielded 3.70 x 10° d/min in the magnetic component 
and 1.29 x 10° d/min in the nonmagnetic component. Several fractions of aamples L-48 and L-51 
were processed in this manner, and the magnetic Rom ponent was determined aPy radioassay in 
gas-flow prope ntonat counters (Table A. ee 
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TABLE A.2—DISTR'BUTION OF RADIOACTIVITY WITE 
RESPECT TO PARTICLE SIZE 


Percentage of total activity 
ae 


aes 
Sample L-48 ; 
Size 2 miles SW of Sample 1 Sample 2 


range, uw Dry Lake {95 mr/hr) (75 mrfhr) 
2000-840 0.24 28.82 0.08 . 
840-500 0,18 44.44 $5.41 
500-420 0.11 21.54 24,28 
420-350 1.12 0.02 : 8.49 
350-300 0.18 0.03 8.84 
300-250 0.43 | 0.81 1.56 . 
250=177 | 2.12. - 0.84 0.15 
177-125 ‘ 10.47 : 0.26 0.04 
125~- 88 46,63 0.47 © 0.15 
BE - 44 4.03 2,45 0.58 | 
44— 20 6.42 0.15 0.08 
20- 0. 29.08 
20- 8 0.01 0,21 
§=- 0 0.01 0.21 


The magnetic fractions of sample L-51 in two ranges (420 to 500 » and 500 to 840 y) were 


further processed ta separate a number of anherical particles. Six particlea from each fraction - 


were collected and weighed. The individual particles were optically measured for diameter, and 
the volume was computed for the single particles. On the basia of the weight of six particles 

and their total volume, the apparent density of the magnetic materia) in the 420- to 500-p range 
was computed to be 1.28 g/cm’, whereas the density in the 500- to 640-y range was 2.28 g/cm’. 


TABLE A.3— DISTRIBUTION OF RADIOACTIVITY WITH . 
RESPECT 71) MAGNETIC AND NONMAGNETIC COMPONENTS 


_ Sample No. Fractlon, 4 Magnetic, % Nonmagnetic, © 
L-48 0-44 74.15 25.85 
L-48 88~125 - 5.06 94.04 
L-51 420-606 $9.94 0.06 
L-51 ’ 500~840 99,82 0.18 
L-51 —° §40—2n00 $9.93 0.07 


The individual particles were mounted on microscope slides and were radioassayed for 
beta activity in flat-plate gas-flow proportional counters. The specific activity, corrected to 
H +12 hr, was determined on the basis of the measured diameter (Tabtie A.4), 

A sample of magnetic material was analyzed in a single-channel pulse-height analyzer, 
using a sodium iodide crystal. Three peaks were noted at 0.468-, 0.765-, and 1.02-Mev gamma. 
The 0.765- and 1.02-Mev peaks were about the same intensity, and the 0.408-Mev peak wag 
three times this intensity. Absorption studies were made on the $6- to 125-y fraction uf sample 
L-48, the 297- to 350-p fraction of sample L-51, and the magnetic and nonmagnetic components 
of the two samples. There was no apparent difference in the energy characteristics of all these 
samples. A beta energy of approximately 1.7 Mev was noted. Seven-tenths of the total activity 
was due to 4 gamma component with an energy whose half-thickness value was approximately 
6 g/cm’, as measured by aluminum absorbers in a G-M scaler. 


TABLE A.4—RELATION OF RADIOACTIVITY "TABLE A.5—DECAY: CONSTANTS 


TO PARTICLE SIZE, SAMPLE L-51 ~ OF SEPARATED FRACTIONS 
rs . : = "Activity per Specific - . _. Decay constant, 
eB . Particle particle, ue activity, po/g. Sample No. D+6 days.” 
diameter,  (H+i2hr) (H+12 br) y ——— 
; L480 - 1,36 
Me “Pons 640°, IB 42,280.00 L-51 132 
Lo. 780 13.91 | 43,500 L-48 (88-125 yd) | ome ee 
r 420 8,35 167,090 L-$1 (297-380 x) bs ; es bee 
gee ‘1020-780 11,010 | ace 4 , : 
oe ; 7 ; L-48, nonmagnetic — 1.28 
a 1040 - 13.61 18,630 Pa : 
Pat > oF 670 10.23 AREA eg «| RE ERORRAIMERE ria: 
i. : “7 620 - 14.25 2,020 _ L-48, magnetic _ 1.22 
oe a 3 660 8.61 x tot - $44.8 ‘L-51 ae 1.52 
ee 580 8.80 - 34,020 
d , 600 12.12 — 48,510 - 
ae - 600 3.11 x 107. 144 
Be 600 12.86 51,430 


TABLE A.6— PERCENTAGE SOLUBILITY OF DIFFERENT PARTICLE-SIZE. 
RANGES IN VARIOUS SOLUTIONS 


; y : . , : , Ayn oe : * Sateen & 
Sample ; _ Size Insolublo, aby entd ts 


e ns _ bee mS No. Location range,w == HO «LIN HCL ON HCL 
L-48-153 2milesSWofDry 88-125 9844 1586 -. M6 
oi gi a ee Lake 78.08. “19,79. (7.24 
a eats 2, L-48-103 2 milea SW of Dry 0-20 B7.88 02.12 a 
eG bined. oe Le od Lake. 73.18 -. 1818 8.68 
Sy of a L-50-194 Sample 1 er | ce S| 
Sie eae © (95 mr/hr), 80,76 ; 11.660 7.68. 
=e 7 _ |, Te3 Area : ao ar4 2 
L-50 ‘Sampie1 0-5 - 98,0L 1,98 ~, ae 
(v5 mr/hr), ; 72,37 : . 1845 °° 8.18 
T-3 Area me 1 ‘ : 


Paro The same samples were also studied by radioassay in G-M counters for their decay 
; : characteriatice until D+6 days (Table A.5). There were differences to be noted in the various 
samples. 

Solubility studies were made on aolutions of distilled water and 0.1N HCl, ‘Soil fractions, 
ranging in weight from 0.1 to 1.0 g, were suspended in 50 ml of solution for 30 min prior to 
filtration through a membrane filter, Soil treated with 0.1N HCl was leached with 50 ml of 6N 
HCl following the initial filtration. Aliquots (25 ml) of each solution were dried, and the beta 
activity was determined in G-M counters; the madicariyaties of each sample were ® corrected for’ 

° sample self-absorption (Table A.6). 
On the L-48-153 sample, two additional solvents were used, name} y; 0. 1N sodium thiosulfate he 
and a solution of citric acid and sodium phosphate (dibasic) buffered at pH 7.6. Only 0.80 per 
cent of the sample was soluble in sodium thiosulfate. However, 14.50 percent of the sample was 
‘soluble in the buffer solution, which, kogether with the 0.1N HCl solubility, offers an index of 


biological availability. 
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“Appendix B- ae S ole —* a ¥ 7 oe oe os. : Theis 


“ANALYSIS OF CLOUD SAMPLES eon HORNET SHOT” 


B.l SAMPLE DESCRIPTION » 


; The samples consisted of two aluminum strips, approximateiy 2 in. by 24 in., ‘taped and 
positioned on the right and left tank tip fins of jet aircraft Tiger Red I. Both right and left 

samples represented oiled and nonolled surfaces, Contamination was.accumulated:by three : 
passes through tne Hornet cloud at H+1.50, H+1.67, and H+1.83 hr, with an average time of ~ ' 
H+1.67 hr considered as the midtime of eampling. The corresponding elevations of each of the 
passes through the cloud were 37,000, 36,UU0, and 36,000 it mean sea evel 


Be 2 SAMPLE VALUES 


Readings of right and left otled and nonoiled strips in nr /br were obtained = the use of a 
Precision model 107 G-M survey meter calibrated by Co" for gamina dose rate. Readings were 
-taken-at measured distances above the four samples at two time Intervals after H-hour; gamma - 
readings were determined with the tube shield ir the closcd position, and beta-gamma readings — 
were determined with the tube shield in the open position. Values in mr/hr were extrapolated 
“to H+1.67 hr by the use of the T~!*decay factor. The mr/hr values at various distances from 
the sample and the beta-gamma to gamma ratios appear in Table B.1. 
' ‘The readings extrapolated by the T~!? decay factor at two time intervals after H-hour were 
similar for both gamma and beta-gamma, althcugh both high and low variations occur. For com- 
parable distances irom the source, the four sampleé Indicated quite similar mr/hr values, 
particularly where beta-gamma readings are concerned. Beta-gamma to gamma ratios de- 
creased with distance from the source, as would be expected from the relatively greater reduction 
of beta radiation compared to gamma radiation by the air as an absorber. The beta-gamma to 
gamma ratios appeared to maximize at approximately 40:1, which was reached 9 in. from the 
_source for the H+11- to H+12-hr readies: This ratio was generally atained at closer distances 


for the dater aeAdnes: 


iB. 3 CONTAMINATION PER UNIT AREA : 


Small portions of the four ‘aaniwee were radioassayed by methane-flow counters havieg 
Mylar film windows of 0.8 mg/cm? thickneas. Owing to activity variation, samples yere counted 
at geometries ranging from 30 to 5 per cent, as determined by aluminum-covered Ra-D and -E 
standards. To avoid errors incurred by energy differences between eamples and standards, all ., 
values were corrected te the distance of the windnw by factors obtained by counting an individual : : 
cloud sample in all positiona. The leading-edge samples represented those portions of the 
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TABLE B.J1— GAMMA AND BETA-GAIMMA VALUCS" OF FISSION-CLOUD SAMPLES, HORNET 


Top left oiled-surface sample> Top left nonofled-surface Sample? 
‘Diss Reading at H+11.22hr, Reading at H+ 29.58 hr, iin at H+11.5¢ hr, Reading at K+ 28.92 hr, 
trace bs di 
above’ i a mr/br mr/br . omr/br . . mrfbr . 
fource, : Bry Bry — : | Bey <-.. &ty 
in, Y Bey “yy” y Bay OY Y Boy TY y Boy “Y 
$0 1820 os.! iss) os! 11.03 as° 1.8 0.8! 
40 10.82 08% | 10.9 353.9 32.4 ‘7.62 «60.8. 12.1. 0.8. | 
5.9 7.87, 0.9.4 €.6 226.9 41.8 4.61 .0.8° : 6.4 335.5 52.4 
8.0 472 0.8.9 _ B.7 | 202.5 98,6 361 o8% | | 6.7 263.9 44.3 
7,0 3.74 0.8.49 — 5.90 157.0 $1.4 ; 2.81 0.8.4 ; ‘ 48 155.6 46.8 
8.0 295 og? 4.7 117.8 25,0 2$i 104.3 40.4: 9.8 127.2 33.5 
9.0 236 884 41.7 §4.7 87.0 18.7 2.01 86.3 42.9 25 105.1 45.2 
12.0 1.97 59.0 . 289 93.8 45.2 129 | 1.60 680.2 31.4 2.6 98.6 61.8 
(1.0 157 33.5 21.8 31 6 80.1087 0.80 © 28.1 95.1 13 382 29.4 
18.0 ° (1.38 16.7. 16.7 26 0619.5 12.2 0.50 14.0 280 © 1.0 252 23.2 
. Right olffed-eurface sample® ; ; Right nosoiled-surface aample! 
: Die Reading at H+11.96 br, Reading at H+30.25 br, Reading ot H+11.74 br, Reading et H+30,44 br, 
tance : 
source, Bey-, . gery . : “poy : : ary 
ia, y . By Y y Bey yo Bey YT oy BY TT 
3.0 1437 o.s.? 97 0.8.9 11.37 0.9.4 98 os 
4.0 °°. 966° 08° 8.1 $29.6 40.0 8.20 os! . ; 9.8 358.6 $7.8, 
8.0 685) 6os.4 ; 6.4 251.2 39.9 5.18 0.8." 7.2 286.9 29.8 
6.0 404 O8f ‘6.6 186.4 32.8 4.10 09° "$9 226.8 | 386 
7.0 3.62 | 0.3.¢ . 4.8 130.4 27.2 3.13 os! : 6.2 172.8 33.2 
8.0 2.28 #1100 888 © 42 1 8 281 112.2 39,9. 3.8 188.0 83. 
9.0 2.81 96.58 384.4 3.2 90.2 28.2 ° 216 ‘$2.78 43.0 26 81.3 351 
12.0 2.24 $2.76 23,8 23 399 17.3 69.05 91.2 31.2 2.0 466 23.3 
15.0 1,33 31.4 0° «239.3 18 26.4 20.3 "0.86 30.21 35.1 1.3. 31.0 23.8 
16.0. 1.01 19.48 18.4 1000.14.20 14.2 | 0.54 15.11 28.0 1.0 18.6 ° 28.6 


“These values were corrected to the aeone of ge H+1.67 br, - use of the 1713 decay factor. 
Contaminated area of 14.96 in.? (62.75 em ay 

“Contaminated area of 26.87 in.? (99.4 cm’), 

*O.8, means that the dial Teading was off scale. | 

"Contaminated area of 12.45 in,? (80,90 cm’), 

Contaminated area of 19.62 Ln.’ (80.85 em’), 


alurainum ete whieh: mene Beat: aronad the fin, thug presenting a surface approximately 
perpen . A oiher éaimples represenied suriaces that were 
essentially parallel to the direction cf flight. The activity per unit-surface area in eiven ane 
terms of microcuries per square centimeter in Table B.2. 

The replicate samples indicated considerable variation in uc/cm? levels. The most notable | 


example was the contamination of the leading edge of the right nonolled-surface sample con- 


.. tragted to that of the immediate and more remote rear samples. It would be expected that the 


oh leading-edge valuea would influence the mr/hr values. Other than the fact that positioning 
f the sample during the obtaining of inr/kr readings may have been unfavorable to this section 
of the sample, the discrepancy is unexplained, In general, the correlation between yc/cm? and 
mr/hr values is poor, which probably reflects non1epresentative Sariplng of the strips. 
The right ofled- and nonoiled-surface sample values in pc/em? indicated a greater Te- 
tention of activity by an olly surface. This relation wag reversed in the top left samples, but 
only single samples were involved. . : : 


B.4 ENERGY AND DECAY 


. Energy and decay characteristics were determined by the usé of methane-flow counters. 
2sed on the use of aluminum absorbers, two primary beta components having the following 


maximum energies were indicated: 0.34 Mev (half-thickriess = 15 mr/em?) and 2.0 Mev (half- 
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a TABLE B.2-—— RADIOACTIVITY PER UNIT-SURFACE AREA OF FISSiON-CLOUD SAMPLES, HORNET - 


. Activity per 
: Time of Sample Total wmut-surface 
Sample Area, count, activity, activity, pc area, pe/om"™ 
Sample location Xo, em? H+br d/min*® (8 +6,17 br) (8 +1.67 hr) 
Right leading A 2.24 32.75 . 8,388,680 102.4 45.7 
edge (per- iB 2.99 . 36.75 4,178,637 . 76.8 25.7 
* -pendicular to’ ; soe ; er : : 
direction of 
flight) : : j ois 
Approx. lemto  - A 1.28 . 59.58 449,668 | 9.03 7.34 
rear of right — mo ere <Y : 
leading edge “* ; : 
Right, no ofl A 2.15 $1.42 43,592 0.66- 0.32 
ia B 2,87 38.58 61,347 1,20 0.51 — 
: ; D 2.50 32.88 62,392 0.90. 0.38 
Right, off _ A 1.80 $1.38 152,520 2.31 1,28 
: B 1.68 82.72 207,961 3.33 2.08 
; Cc 1.85 38.88 194,603 2.63 1,42 
Top left, ofl A 1.66 11.29 182,088 ° 0.81 0.40 
Top left, no of} — A 1.85 11,387 509,167 2.12 1.15 
*Extrapolated to distance of window, 7 
TABLE B.$—REDUCTION OF CONT AMINATION BY VAHIOUS 
DECONTAMINATION PROCEDUKES 
Sample Recovered Chock 
; activity, Activity ‘activity, total, . 
Sample and treatment © d/min remaining, afein d/min 
Right, oil (B) initfal 198,766 100.0 ’ 
After HO wash 107,347 17.8 $2,368 188,716 
After acetone wash 99,721 67.6 6,118 69,887 
‘i After 2,0 swab : 14,462 10.4 
After acetone swab 6,686 4 
Right, no of] (D). : a : 
initial | 42,115 100.0 - 
After H,O wash 31,185 74.1 11,520 42,718 
’ After acetone wash 27,048 64.2 B42 27,880 
After HyO swab 6,058 144 ; 
After acetone awab 2,572 2.9 
Right, no off (cy s 
; initial . : 
wer 3.0 wash 14,608 70.7 6,CaT 30,676 
After masking tape 12,308. 68.5 2,506 - 14,814 
Atier 5,0 swab 2,567 12.4 : 
After acetone swab — 8b5 4.6 
Right, leading edge (A) pear 
initial 2,890,810 ® 
After B,O wash 1,476,162 70.8 609,873 2,065,635 
After acetone wash 1,476,901 70.8 34,338 1,601,240 
After B;O swab 101,706 33.8 
After ecetone awnb 410,717 19,7 
*Sazed on summation total, 
92 
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thickness = 125 mr/cm?). A 0.06-Mev gamma component was algo indicated, The percentages 
of each component, a8 determined by anaes subtraction, approminated 75.3, 24.1, and 0.6 


. per cent, respectively. 
Over the time interval of H+11. 2 6 ae: 8 hr, iets was da function of TS 108, 


B.5 - DECONTAMINATION | 


Asa means of determining the ease of renova of contamination from the olly and cpap ~ i> 4 


es .” gurfaces, the following procedure was used: after initial counts were obtained the samples were ‘ 
successively subjected to running water from a wash bottle (15 ml), running acetone froma = =§ ' 


wash bottle (15 ml), swabbing with a water-moistened Kleenex, and swabbing with an acetone- 
moistened Kleenex. In the case of the first two treatments, washings were recovered for a 
comparative study of the degree of cont2mination removal. Each swabbing treatment used two 
ewabs, In addition to the above treatments, in one case, Scotch masking taps was pressed on 
the contaminated surface, and the removal was measured. Samples were counted in gas-flow __ 
counters, with all counts pertaining to an individual sample being made at the same distance 
from the window. Esch serles of counts per sample was corrected to the midtime of he series 
(H+1.67 hr) by the T~'" decay factor, The data are presented in Table B.3. 

There appeared to be little difference in the ease of decontamination of the oily and nonolly 
surfaces, although the olly surface did Indicate a slightly greater retentiveness with washing and 
a slightly leas retentiveness with swabbing. The right leading-edge sample revealed the greatest 
opposition to decontamination, particularly of that material normally removed by swabbing. This 
may reflect a higher degree of si aaa than that occurring in surfacer exposed to lesser wind 
forces. 


93-94 


; i . s 
ans inca ee mr a a EE ETS I RR Ee ae atthe . 


Ser a Ty ARETE ae MCL ERR ee TORR ee He Bee | ody ma nee err neha rated eS Pee 


Appendix C 


FALL-OUT RADIOACTIVITY, TESLA 


TABLE C.1—PARTICLE-SIZE RELATION 12 MILES FROM GZ, TESLA 


Distance 8 
of Groom 
aaa yay 4 : % of activity in size (yu) fraction . . 
milos (i+l2br) 0-5 $-20 20-44. 44-89 88-1236 125~177 177-250 286--300 300-350 350-420 420~S00 500~2000 
2.6 6442 4.20 4.04 0.84—22.92 64.87 0.79 0.73 0.33 0.35 0.18 0.14 0.73 
3.6 85.79 3.97 0.88 0.92 6.05 80.09 0.05 1.40 0.85 0.59 0.20 0.35 0.26 
4.3 374.11 3.41 1.85 0.08 5.04 70.23 16.80 1.91 0.16 0.13 0.09 0.06 0.22 
5.0 1057.98 2.95 0.32 - 0.08 4.94 47.27 42.97 1.50 0.08 0.23 0.10 002 "0.12 
6.3 836.16 214 119 0.20 4.32 48.76 33.41 0.62 0.08 8.98 0.06 0.02 07 
6.7 2710.87. «1.70 0.19 0.28 3.59 5.48 47.12 28.17 2.79 2.79. 5.35 2.40 0.30 
1.7 4934.34 0.27 0.07 0.0% 3.08 2.98 5.01 29,53 26.12 6.05 23.09 1.80 1.13 
79 4816.95 1.71 0.58 0.05 -1.86 1.83 1.35 26.49 20.53 25.12 13.48 6.89 0.23 
8.3 1982.01. 267 2.04 0.12 2.05 1.53 0.72 3.28 19.16 40.46 23.14 6.21 0.63 
8.6 2510.18 2.40 0.49 0.04 | 2.69 4.20 2.83 1,07 8.80 43.87 29.25 3.94 «0.75 
8.9 57.28 2.58 6.90 . 0.47 17.60 ile «5.94 5,23 1.08 0.82 11a ABE 5.15 
9.0 9.62 87.45 19.58 0.70 31.97 18.53 6.12 1,96 1.38 0.57 0.26 0.29 ~° 1.21 


ae eee 
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Distance 3 
‘ of Groom 
Lake Rd. on ~ Activity, 
Indlan Springs pe /tt® 
’ Ad., miles. - (H +12 hr) 
7.0 23.90 -11.86 9.30 1.40 
8.0 104.49 8.65 4.02 9.53 
8.5 131.33 7.19 5.20 0.45 
9.0 161.03 1.22 6.20 “8.42- 
9.6 191.10. 4.74 2.51 0.16 
10.6 99.10. 0.77 6.56 0.97° 
11.0 83.08 - 4.04 6.93 0.89 
12.0 161.06 16.18 20.90 12.52 
12.2 151.92 4.27 0.62 0.16 
12.5 946.79 5.15 4.07 0.46 
12.8 657.73 2.66 6.25 0.62: 
13.2 1681.09 -7.18 0.95 1.36 
13.5 2172.61 3.14 0.28 0.12 
14.0 2639.46 4.08 6.73 1.89 
14.4 1317.48 4.59 2.36. 0.43 
44.7 846.04 “3.19 6.89 1.66 
16.2 687.27 6.66 8.12 2.06 
18.3 609.16 4.90 8.17 0.96 
iv.4 473.63 1.99 0.27 0.91 
16.0 -10.13 1.07 6.61 


TABLE C.2— PARTICLE-SIZE RELATION 20 MILES FROM GZ, TESLA 


0-5 6-20 20-44 44-88 88-125 125-177 177-260 250-300 300-350 950-420 420-soe 600-2000 


1.74 


49.71 


87.48 


15.37. 


75.66 
82.11 


65.49 
44.89 
30.28 
3.83 
3.49 


3.44 
* @.l 
6.13 
52,74 
2.83 


3.47 
0.90 
3.32 
1.24 


6.14 . 


31.1 

A1.68 
6.94 
4.28 
6.89 


90.46 
_ 42.41 
17.50 


81.26 


78.59 - 


50.74 
18.72 
17.62 


"24.33 


2.50 
0.87 


* 0.80 


0.95 


(0.38 


% of activity in size w) fraction ~ 


3.90 
4.43 
0.18 
1.43 


1.00 


1.97 


2.27 - 
12,68 


8.49 
8.88 


29.92 
69.92 
$2.30 


60.13 


58.04 
39.75 
4.63 
64.61 


14.16 


B.90. 


2.19 
3.85 
¥.20 
0.41 
1.29 
_ 0.03 
1.01 
0.48 


1.21 ° 


6.44 
1.51 


17.54. 
2.34 2 
~ 26.70" 


16.08 
$2.94 


_ 98.73 


28.76 - 


62.78 


2.74 
9.94 
O.13 
1.60 
0.10 


0.76 
0.16 
0.23 
0.22 
0.03 


0.42 


0.96 
” 2.44 


2.10 
10.39 


7.90 


4.39 
0.08 


1.46. 
0.21 


2.05 
0.28 
0.05 
0.17 
0.04 


0.78 
0.22 


0.29 


0.28 
0.14 


- 0,02 
1.213 -- 


0.22 
0.08 
0.06 . 


“2.66 © 
6.17 | 


0.06 


0.46 


0.23 


2.90 
0.14 
0.04 
0.08 
0.01 


0.28 
0.05 
0.21 
0.13 
0.02 


0:05 
0.14 


, 0.12 


0.04 
0.06 


0,08 - 


2.06 


- 0.07 | 
0.29 ~ 


0.29 


2.63 
6.08 
0.51 
0.18 
0.01 


0.10 
0.00 
0.11 
0.07 


0.01 . 
0.02. 
Oz 
- 0.07 * 


0.04 


004° 


0.07 
0.05 
0.05 
0.32 


0.68 


7.50 _ 


0.35 
0.09 


0.68 
0.93 - 


0.62 .— 


- 0.02 
0.59 


0.39 . 
0.09 | 


0.10 


0.52 
0.98 
0.12 


0.21 
0.16 


0,09 


0.68 
0,85 


0.39 0 
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TABLE C.3—PARTICLE-SIZE RELATION 46 MILES FROM GZ, TESLA 


44-88 88-125 


40.41 
48.54 
45.70 
49.79 
23.63 
68.76 
717.40 
64.88 
54.95 


2.48 
' 28.18 


37.70 . 


27.03 
48.90 
16,67 

780 


4.60 - 


% of activity in size (yu) fraction : 
125-177 177-250 250-300 . 300-350 


4.55 
1,66 
1.23 
5.16 
12.24 
2.27 
1.14 
16.49 
0.00 


4.85 
1.26 
1.44 
0.75 
0.86 


0.64 - 


0.69 
3.39 


3.26 | 


3.67 
0.83 
0.59 
0.42 
0.22 
0.54 
0.40 
1.61 


6.00 - 


2.08 
0.71 ' 


0.39 
0.41 
" 0,18 
0.88 
0.62 
1.52 
0.00 


TABLE C.4—PARTICLE-SIZE RELATION 66 MILES FROM GZ, TESLA 


Distance N : 
of Hwy. 95 n - Activity, 
Sheep Canyon pe/tt ; ; 
Rd., milea (A+i2hr) 0-5 5-20 20-44 
53.6 8.02 0.00 93.25 ~ 5.10 
51.6 291.03 11.67 3.68 0.92 
51.2 374.64 10.91 0.73 0.90 
50.8 533.13 10.00 5.38 0.65 
50.1 673.18 1.28 5.18 0.63 
49.6 421.65 4.95 4.13 0.63 
49.1 248.32 TAL 3.40 0.41 
48.6 61.57 2.33 0.00 0.12 
44 $5.43 8.399 2.56 23.19 
& 
_ Distance 8 
of Glendalo Activity, 
on Hwy. 93, po Jie 
mileo @ie12 br) 
45.7 9.87 «19.42 28.39 27.95 
40.7 90.14 6.44 7.64 1.40 
37.7 202.11 8.20 8.59 1,97 
96.2 163.45 9.88 7.02 1.69 
35.7 183.99 | 8.46 5.30 0.25 . 
85.2 191.00 6.66 6.94 0.03 
34.7 126.04 S.64 16.42 1.61 
33.7. 19.40 3.89 6.25 1.77 
30.3 14.20 2.768 4.93 


~ 3.04 


22.80 
76.17 
17,22 - 
75.20 
75.41 
76.64 
65.44 
13.71 
35.93 


1.1L 
1.44 
1.95 
9.51 
6.17 
6.24 
6.64 
1.14 
1.13 


% of activity in size (yu) fraction . A 
O-5 6-20 20-44 44-88 BB~126 425-177 177-250 250-300 300~350 350-420 420-500 500-2000. 


0.00 
0.55 


0.31 


0.17 
0.78 
0.60. 
0.87 
0.70 
10.00 


0.33 
5.14 
0.87 
0.99 
0.79 
0.61 
2.09 
9.42 
4.11 


0.00 
0.56 
1.40 


1,95 


0.66 
0.57 
0.48 
3.17 
1.87 | 


0.00 
0.19 
0.78 
0.15 
0.42 
0.43 
0.85 

0.60 

15.47 


350-420 420-500 500-2000” 


2.53 
0.439 
0.25 
0.01 
0.95 
0.18 
0.16 
3.87 
3.06 


0.00 
0.11 
0.00 
0.15 
0.21 
0.07 
0.0T 
0.29 


_ 0.08 


1.99 
6.35. 


_ 0.16 


0.13 


* 0.03 


0.17 
0.16 
0.72 
0.14 


9,00 - 


0.02 
0.¢0 
0.68 
0.28 


0.00 — 
. 0.40 


0.50 


2.95. 


9.10 
1.70 
0.60 


0.25 


0.15 
0.49 
0.72 
0.98 


0.05 - 


0,00 


. 0.33 
_ 0.00 


0.70 
1.34 
0.23 


~ 0.70 
- 2,83 . 


6.56 


wears 
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TABLE C.5— PARTICLE-SIZE RELATION 79 MILES FROM GZ, TESLA 


300-950 350-420 


1.74 
0.34 


0,40 


0.32 
0.21 


1.4. 


3.41 
0.41 


1.03 
0.21 
9.00 
0.00 
0.08 
0.00 


0.65 


1.51 
0.16 
0.04 ¢ 
0.00 
0.08 
2.¢8 


0.82 


420-500 600-2000 ~ 
1.96 1.12 9,46 
0.29. (0,20 1.19 
0.30 — 0.27 0.56 

0.22 v.16 0.34 

2.03 0.3 0.19 

1.10 0.83 1.55 1°: 
3.29 2.18 2.93 

1.57. 0.6T 0.00 


“10.43. 2 


149° 
0.14 
0.00 
0.03 
8.25 


Tiatance N : ; 
eee a nee % of activity in aise (u) fraction 
Wask, miles Giel2hr) 0-5 5&--20 20-44 44-88 86-125 125-177 177-260 260-300 
31.7 10.07 ° 12.37 1.22 2.07 52.62 5.15 11.40 5.26 2.24 
29.7 _ 37.98 1.67 2.31 5.26 69.12 — 9.57 - 2.40 1.18 0.94 
27.8 49.17 - 8.08 4,43 1,81 78.40 3.40 2.38 _ 1.35 * 0.65 
26.8 183,70 11.88 ° 6.43 2.61 66.54 1.36 4.13 0.72 0.30 
26.7 101.93 7.87 2.84 1.15 18.97 1.48. 2.40 2.29 0.65 
* 26.0 17.25 5.44 4.68 . 8.97 64.05 3.86 3.80 ' 3.09 1.15 
25.3 9.73 10.06 1.49 1.04 60.25 1.86 3.89 5.01 6.12 
24.9 “3.63 22.08 2.68 0.00 68.35 0.17 1.37 2.15 0,56 
TABLE C.6--PARTICLE-SIZE RELATION 96 MILES FROM GZ, TESLA 
Distance N 
a ist a ares : % of activity in size (y) fraction ee ‘ 
miles - (412 hr) 0-5 5-20 20-44 44-88 66-126 - 125-177 177-260 260-300 300-350 350-420 420-5090 6500-2000 
46.8 2.62 11.94 33.08 50.67 3.77 1.417 1.99 1.65 1 
31.8 36.61 7.10 8 ©69.53 1.70 77.54 1.01 0.77 . 0.26 0.13 
16.0 . 160.46 12.05 11.63 2.27 72.41 “1.90 , 0.04 0.38 0.07 
14.5 67.02 8.61 §.14 2,27 76.35 © 2.75 0.00 0.98 0.00 
14.0 26.16 13.69 11.61 4.91 64.25 - 2.07 1.05 1.58 0.23 
12.5 : 4.71 29.95 44.13 2.89 | 0.29 0.00. 0.00 6.41 6.41 
Thayer Rd- : . oe 
Jct. 48.16 25.66 11.61 24.08 19.21 4.27 6.22 1.91 0.98 
4.0 miles 8 : : 
of Thayer 
Rd.—Elgin : : i 
Rd, Jct. _ 43.40 6.30 8.46 3.90 69.09 7.60 3.96 1.16 . 0.38 
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TABLE C.7-—PARTICLE-SIZE RELATION 132 MILES FROM GZ, TESLA 


003 


Distance N 
wane: it. gone % of activity in size {u) fraction 
miles (H+12 br) 0-5 5-20 20-44 44~88 988-125 125-177 177-260 260-300 300-360 350-420 420-500 600-2000 
5.0 14.93 18.80 3.00 68.16 6.63 3.40 0.00 0,00 0.00 0,00 0.00 0.00 - 6,00 
3.0 22.05 4.40 11.30 69.52 5.30 1.83 3.28 © 0.68 0.06 O.2b "0.10 9.05 0.25 
12 - 43:91 8.22 11.91 . 57.11 17.58 2.41 214 | 0.71 0.21 0.02" 0.05 0.05 0.29 
0.5 33.43 3.08 1.86 63.32 24.37 ~ 2.93 1.26 °2.80 0.18 1.09 0.10 0.00 0.00 
35.5° 11.97 15.22 12.17 20,38 25.03 3.76 3.12 3.40 2.51 2.32 “ BoL 2,54 7.62 
23.5* 26.51 12.15 4.08 2.49 69.69 2.66 2.68 6.66 0.17 0.06 = 0.16 Q.11 0.19 
22.5* 32,34 4.78 17.62 33.28 33.78 3.61. 1,69 3.49 0.10 O19 0.11 0.03 0.17 
21.0* . 34.63 2.71 11.31 0.28 62.66 2.18 2.16 0.80 0.41 : 0.44 0,44 ‘2.01 34.60 
. 19.5¢ 20.46 4.56 2.29 1,56 68.14 6.44 6.25 3.40 169 ~~. 1.72 1.78 1.77 10.28 
__18.5¢ 15.34 2.81 3.93 2.81 36.44 8.81 19.01 4,54 i 2.36 2.40. 1.91 2.25 13,25 


*Milea NE of Mesquite on Hwy. 91. 


Appendix D . 


FALL-OUT RADIOACTIVITY, TURK 


“BOT 


TABLE D.1— PARTICLE-SIZE RELATION 11.5 MILES FROM GZ, TURK 


Dislance NW 


of Tippipah : 
> Springs at . Activity, 
_ Painted Rocks, ue /tt? . % of activity in size (u) fraction : . 

alles : (H+12 hr) 0-5 5-20 20--44 44-88 68-125 125-177 177-250 260-300 300-350 360-420 420-500 500-2000 i 
5.4 872.9 6.65 4.37 O14 4.70 6.11 64.00 10,38 3.11 0.18 0.13 . 0.07 0.16 
5.8 1447.81 10.40 2.15 0.38 4.17 €.il 61.10 —. 3.76 0.80 3.11 9,32 0.30 “1.29 
6.8 1853.36 9.84 4.70 0.05 4.25 9.65 65.65 . 16.78 0.46 0.56 0.35 ‘0,26 L115 

10.6 . 1225.27 4.34 0.67 0.68 — 2.34 117,23 68.40 _ 11.42 1.04 1.24 0.69 0.55 — 1.59 - 


we og crews 


WERE. 


Appendix E 


FALL-OUT RADIOACTIVITY, APPLE I: 
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TABLE E.1—PARTICLE-SIZE RELATION 13 MILES FROM GZ, APPLE I 


Distance 3 
of Groom : ; 
Lake Rd. on Activily, : 
Papoose Rd., pe ft ee h of activity in size (u) fraction 
miles (H+lZ2hr) 0-5 8-20 20-44 44-88 88-125 125-117 177-260 250-300 300-350 350-420 420-500 500-2000 
2.8 Ames 7109.80 0.02 0.88 ~~ 0.40 4.16 1.02 0.86 15.30 30.30 17.68 - 1.41 21.82 6.52 
* 4.5 1114.09 4.86 © 6.63. 1.23 (298° 0.42 0.22 0.44 19.08 29.50 -. 122.66 11.32 : 10.38 
5.0 917.66 5.29 4.19 0.95 1.39 - 0.84 0.33 0.81 3.69 13.37 > 16.99 7.55 > 44.62 
TABLE E.i— PARTICLE-SIZE RELATION 23 MILES FROM GZ, APPLE I 
Distance N : : : ; 
of ISAFB* on ~—s Activity, ; =F : ; 
ialan Springs ye ft? : . een _ % of activity In size (a) fraction | 
Rd., milea - H412 hr) 8-5 3-20 20-44 44-86 ©88-125 125-177 177-250 250-300 900-350 350-420 420-600 600-2000 
45.5 20.42 .13.48 9.72 1,23 0.14 ~ 9.81 0.34 1.92 0.87 0.56 © 0.11 67.46 0.37 
46.7 ~ 455.00 1.56 14.11 0.17 7.94 1.75 1.01 3.35 9.25 20.79 | ~~ 0.06 - 92,52 -. 0.09 
47.2 246.60 9.27 7.99. 0.48 6.25 2.07 1.74 27.63 - 4.45 3.88 33.65 - = 3.30 ~. 0.36" 
47.8 706.97 3.49 21.26 0.20 9.65 1,22 1.55 217,96 1,62 743) ° 11.03 = 14.48" 0.13 
48.3 . 1094.10 5.41 2.47 0.12 5.96 1,85 2.45 24.04 © 30.06 22.89 + 444. 0.07 . 0.17 
49.2 465.25 12.89 1.05 0.€8 2.02 - 0.79 2.16 40.56 ~— 26.43 5.65 6.55. . 0.17 - 1.03 
49.5 508.15 3.25 10.98 1.00 0.79 ~ 0.56 25.69 | 29.27 49.31 8.23 ' 0.06 . 0.05 0.80 
49.8 144.06 4.43 2.86 0.2 5.74 2.29 1.65 = 41.26 2.16 6,09 8.84 | 0.03 | 23.45 
60.3 + 48249047 648 OL 8.70 S47 OBB 6,77 50.20 O44. 0.23 
50.8 146.78 . §$.98 2.18 © 0.01 3.64 141° (0.06 - = 47.06 {20.29 20.25 - 0.12 > 0.00 © 0.06- 
62.8 - 172.77 4.81 (0.94 0.519 104 - 2.74 65.08 13.68 " 1a4 18.16 . 0.58 046 -° 9.78 
54.2 , 122.12 0.02 149. O05 3.04 2.45 76.50 13.26 2008 0.07° 0.00 .* 0.01 


* Indian Springs Air Force Base. 
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TABLE E.3—PARTICLE-SIZE RELATION 64 MILES FROM QZ, APPLE I — 


Distauce 8 : fy 
gee ae -. % of activity in slze (yu) fraction . SESE ae as re 
miles ~- (H+i2hr) 0-5 5-20 20-44. 44-68 68-125 125-177 177-250 250-300 300~350 350-420. 420-500 s00-2000 
4.0 16.80 13.13. 26.63 5.72 16.91 4.08. 11.19 10.93 2.35 1.438 “0.83 7-125 S55. 
3.0 = 139.94 17.76 11.47 1,75 3.61. 2.60 56.78 0.33 5.67 0.00 - 0.00 "9.00 °° 9.04 + 
2.5 209.88 0.43 1.76 1.89 12.00 12.02 50.99 . 3.89 0.64 0.56 ~. (0.45 > 6.36." 201 00, 
2.0 ~ 143.10 11.02 6.62 1.82 3.66 | 5.15 61.22 — 8.85 0.15 0.02 °° = 0.05 0.02: > O11 
1.5 247.16 10.09 0.69 4.93 13.56 5.49 60.39 0.79 0.48 043-9. 0.29 (-- OAT 9 2.74 
1.2 345.61 9.71 17.53 2.19 4.17 6.01 . 55,33 4.49 0.04 0.08 . -. 002 .° . 0.01 - 0.99 - 
1.0 _- 259.20 - «14.08 2¢.08 5.13 8.29 12.44 = 31.14 2.45 0.19 0.20 “0.20. 0.24- 0.82 
0.8 259.63 4.23 12.57 0.83 8.28 4,32 67.27 0.59 0.27 0.28 0.23 | 0.17— 0.95 
0.5 183.02 17.91 6.72 ~ 0.89 0.67." 15.94 | 54.78 0.71 0.34 . 0.29 0.33 ° “0.22 236 - 
0.3 206.64 42.31 9.21 1.52 2.86 16.70 - | 51.87 0.58 0.48 -° 0.75 0.27 0.56 2.90. | 
Alamo 180.84 9.35 17.20 1.9% 15.15 ~ 19.87 36.10 0.18 0.08 0.00 0.02 0.04 0.04 
04° 971.53 19.63 8.95 0.88 G.18* 4.66 56.13 2.37 9.00 . 0.03 O11 0.00 0.06. 
- 10° 264.88 2.92 1.86 0.40 8.22 39.13 35.49 3.58 3.74 . 0.53 1.08 0.39 2.52 
1.58 217.89 17.09 2.98 12.49 4.78. 20.21 25.86 4.24 0.30 0.24 0.26 0.29, 2.26 
_ 2.08 138.20 28.07 «3.87 1.66 3.92 18.60 27.79 10.45 0.46 1.58 0.32 0.28. =" 062 
2.58 121.52. 17.66 12.02 3.2h 4.83 33.37 22.46 a a) 0.28 0.25 - (0.40. — 0.38 3.a5 | 
3.5° - 131.18 24.25 6.84 9.43 47.08 - 32.88 18.80 - 0.39 0.01 . 0.12 012° 0.21 - 0,77 | 
4.6% 80.22 6.78 2.08 9.70 13.44 60.01 - 6.73 0.60 0.29 » 0.54 0.67. 0.96 8.31. 
6.5° 100.69 26.79 8.28 6.40 5.75% 36.64 VT 8.85 0.33 0.13 0.95 - 0.60 2,77 
16.7% 40.89 12.80 4.37 4.18 29.00 31.327 4,82 1.72 0.89 1.33 1.40 °° «1.20 £6.97 25s 
Hiko 16.27 8.08 9.83 1.98 61.11 6.13 7.78 4.15 1.58 1.55 0.78 . 0.54 2.19 


* Miles N of Alamo on Hwy. ps. 
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TABLE E.4-—PARTICLE-SIZE RELATION 92 MILES FROM GZ, APPLE I : my ES Pa Neal 
Distance N - & a 
of Elgta in’ Activity, ny ss te 
; Meadow Valley = sc /ft" it mcriyny tee #) ae 3 oe = ms =e: Hie. 
: Wash, milea (H+l2br) 0-5 5-20 20-46 44~-88 88-125 225-177 .177-250 250-300 900-350 350-420 425-500 500-2000 ©. |} 
9.0 5.34 15.37 25.25 8.05 7.56 . 92.15 7.41 _ 1,64 0.00 - 1.47 0.48 0.00 0.62 
11.0 . 15.33, 9.63 3.51 3.98 10.58 = 34.35 6.64 5.80 9.38 3.29 3.00 2.51 7.86 
12.0 76.86 7.42 .7.95 0.10 © 39.93 43.29 0.79 0.12 0.01 ” 0.26 0.07 0.00 9.07 
13.0 . 49.61 19.40 33.38 6.75 16.75 = 18.35 3.69 0.19 0.00 - 0.09 0.02 0.02 0.44 
14.0 £4.80 13.51 8.10 . 7.41 18.22 95.16 | 9.80 ~ 1.88 1.10, 0.92 6.73 0.64 6.8 
= 14.5 98.47 16.90 21.49. 4.69 © 27.04 © 22.01. 2.69 “2,77 0.64 0.60 | » 0.49 0.30 1.54 
e 15.0 47,52 — 9.14 19.14 14.07 11.47 22.45 0.94 - 2.13 1.26 1.18 0.48 0.71 . 16.65 
165 | 58.68 8.61 2.93 6.61 38.85 10.08 | 7.77 - 4.90 - 1.00 1.58 Lid 1.51 1.70 
. 16.0 : 82.10 10.17 6.97 1.22 60.54 25.47 3.45 0.51 0.20 0.10 -1.99 ° 0.04 0.245: 
16.5 69.43 24.19 14.40 2.52 23.29 28.89 2.06. 1.49 0.16 0.06 - 0.10 . 0.97 1.12 
WS. 50.69 “312.01 10.95 3,56 | 42.66 3.60 9.87 2.04 1.28 0.98 "0.90 | 0.98 6.20 °- 
18.5 6.54 43.57 3.87. 0.62 13.85 32.77 3.41 1.06 0.73 0.00 - 0.00 = 0.00 0.13 
2050” 37.82 — 7.66 1.66 0.19 61.58 20.27" 1.86 2.74 0.94 -- 0.06 - 0.04 0.08 3.94 
- Caltente 1.49 6.22 666. 1.15 - 64.34 2172.73 11.98 0.98 0.73 0.56 0.81 1.67 
- 2.0 20.20 4.10 7.93 - 1.04 6.67 78.30 0.46 0.2. - 0.04 * 0.04 0.03 0.13 0.14 
4.0 - 12.66 23.06 6.72° 9.26. 40.08 - 15.15 0.90 1.24 046 - 0.60 "0.26 ~ 2.89 
6.0 19.04 $.70 11.67 1.76 6.47 0.79 CO) 0.17 0.08 - Qala 0.02 0.09 
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Diatance 
along Utah 
Hwy. 16, 
miles 


0.8* 
19° 
2.9% 
2.01 
4.7t 
2.0% 
1.48 
4.96, 
5.48 

* 9,75 


Activity, 


20-14 44-88 88-125 125-177 177-250. 260-300 300-350. 350-420 420--500  G00—2000 


pe/it 
-(H412hr) ° 0-5. 5-20 
0.52 12.83 20.39 6.48 20.96 
0.85 7.82 15.65 7.07 24.89 
0.51 1.88 18.32 3.90 - 29.69 
5.02 12.60 17.59 14.56 26.30 
9.90 7.44 966 (4.32 46.67 
11.66 4.85 14.14 5.13 46.36 
2.24 11,01° 14,07 | 4.63 41.98 
23.00 0.63. 0.15 0.03 35.79- 
963 © .4.19 12.28 GT 19.57 
6.53 8.22 12.61 42.18 


7.93 


. ©Miles N of Veyo. 


t Miles N of Central. 


10.48 
- 7.94 
12.34 

2.79 


* 1.25 


6.79 
4.17 
7.99 
2.21 
7.09 


% of activity in wise (j) fraction 


13.71 
10,81 
8.63 


© 2.91 


4.13 


2.37 
10.63 
“241 


27,13 . 


. 8.03 


. 1.65 
9.11 
' 5,48 


3.27 ° 
3,35! 


5.18" 


1.92 
17.22 
1.86 
3:78 


1L4L 
9.54 
4.69 
1.35 
1.84 


1.64 
2.49 
5.64 


0.12- 


2.97 


TABLE E.5-—PARTICLE-SIZE RELATION 140 MILES FROM GZ, APPLE I 


2.01 
0.63 
10.15. 
1.66 
1.65 - 


1.00 ~ 
4.14 
8.09 
0.17 
211 


“6.00 


1.97 - 


Laz. 
(1,57: 
1.44 


1.11 
1,48 
3.05 
0.57 
1.85 


_ 0,00 
0.81 
0.78 
1.51 
0.31. 


et 
0.69 
3.77 
0.13 
1,04 


’ } Miles 8 of Junction with Utah Hwy, 129. 


§ Miles S of Bery} Junction. 


TABLE E.6-- PARTICLE-SIZE RELATION 165 MILES FROM GZ, APPLE I. 


15.97 


_ Distance § 4 
‘of Cedar City’ ___ Activity, 
on Hwy. 91, post? 
~ miles @+12 br) 
14.2 5.05 10.29 12.60 9.69 
12.2 5.78 6.30 14.07 . 7.08 
10.2 — 7.48 4.07 18.60 1.£8 
9.2 9.70 11.85 15.96 16.56 
8.1 6.64 1.61 2.89 92.19 
75 10.34 12.41 15.47. 4.61 
7.0 13.65 6.74 14.62 10.80 
6.5 4.06 11.19 12.34 -: 0.00 
6.0 5.91 7.77 10.98 6.67 - 
6.0 5.26 3.56 3.61 3.29 
4.0 17.77 19.77 15.19 6.20 
2.0 0.74 3.91 8.13 


32.20 
62.19 
61.70 
27.51 
27.81 
49,12 


49.46 
46.38 
97.40 
81.63 
21.65 


21.71 


12.91 
6.76 
3.50 
6.65 
8.07 


2.66 © 
3.21 


2.66 
4.0% 
2.66 
6.71 
6.2) 


% of activity in ele (4) fraction ae . 
0-5 5-20 20-44 44-88 68-125 125-177 177-250 260-300 300-360 350-420 - 420-600 500-2000. 


10.88 
6.09 
3.94 
7.90 

12.01 


2.91 — 


4.52 
4.14 


17.16 - 
2.97 - 


6.43 


wa? 


2.65 
2.45 
3.55 
10.37 
3.18 


2.96 
0.00 

' 3.48 
. 0.95 
11.34 
7.10 


2.60 
1,56 
0.07 
3.10 
3.24 
2,19 


1.82 


“141 


2.81 
0.29 
6.15 
5.60 


1.34 
1.50 


1.30 


2.12 - 
0.28: 
2.12 - 


1.35 


0.17 
3.77 
0.16 
4,AT 
6.60 


0.00 
0.23 


9.23. 


1.99 
0.7% 


0.81 


1.09 


“3.21 


2.23 
0.00 
4.22 


6.24 


_ 0.50 
- 0.00 
0.81 

0.02 

0.15 
1.10 
0.90 
3.06 
1.53 
0.61 
2,11 
| 2.69 


5.09 


. 9.94 


3.01 


14.91 7 


7.24 
10.33 
1.50 
8.28 
1.04 
1.09 


0.10 
1.73 
2.05 


442. 
0.08. 


3.13 


2.52 
16.46 


3.07 
* 0.73 


3.17 
4.15 


‘ 
- 
1 
a 
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Appendix FE - 


FALL-OUT RADIOACTIVITY, MET | 


whe ee 


TABLE F.1—PARTICLE-SIZE RELATION 20 MILES FHOM GZ, MET 


Distance N 

Bi earings pear % of activity in size (4) fraction ae 

{ Rd., milea ; (H+12hr) “0-5 6-20 20--44 44-88 68—126 126-177 177-250 260—300 300-350 360~—420 420-500 600~—2000 

; : a ene 

i 27.5 19.17 16.43 8.34 6.59 A.58 6.07 20.83 23.90 3.60 3.22 ; a 1.06 0.69 ° . 1.47 

i 27.0 15.02 9.57 15.90 15.04 19.67 11.97 16.26 9.10 0.82 0.66 : 0.09 - 0.30 0.62 

! : 26.6 229.95 15.68 12.98 2.57 1,79 6,10 2.12 2.36 14.51 © 41.58 0.11 0.03 - 0.09 

i = 26.0 ‘ : 666.38 5.98 9.49 1.63 2.38 1.10 2.47 5.99 20.37 $7.95 13.17 0.04 . 0,03 — 

i °o 25.6 2645.20 °- 2,75 4.08 0.46 1.53 0.47 1.23 12.06 26.94 41.38 7.66 - 1,17 0.02 

‘ 25.2 4365,63 2.60 2.05 0.20 1.67 0.66 0.84 9.39 28.17 42.13 » 8.21 0.01 _ 4.05 

25.0 6541.90 3.76. 0.80 0.29 1.37 0.53 0.99 10.38 21.39 $5.08 13,22 12.23 0.21 

. 24.6 "9990.27 0.00 0.20 0.42 1,08 0.50 1.93 18.13 25.98 92,29 5.32 1.53 1.20 
24.2 1810.70 4,28 1.91 0.79 2.00 0.01 . 2.97 23.99 19.23 29.07 6.84 1.00 - 7.91 
24.1 2288.10 3.10) (0.95 0.62 1.97 . 140. 5.94 8.35 10.62 “419,77 19.95 . 1.89 27.43 — 
24.0 : 1334,80-- 0.79 0.20 0.07 0.50 0.33 3.94 12.62 12.67 6.30 — 4.98 43.64 14.04 
23.5 ‘ 259.45 4.71 6.96 1.89 4.87 1.42 1.05 37,80 2.26 0.98 |. 9.82 . 445,87 . 0.29 

H : 22.0 . : 8.65 9.13 21.97 4.90 33.30 10.17 18.17 446. 2.73 1.64 0.80 0.00 — 1.60 


1 y 
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TABLE F.2—PARTICLE-SIZE RELATION 56 MILES FROM GZ, MET 


ie pee ie ah Ne 


ek ee sere a een anne ate er aa mnemonics maT aS 


petaceiilarhd Sat % of activity in aize (y) fraction . ; - 
miles | (H+1i2hr) 0-5 §-20 20-44 44-85 88-125 225-177 177-250 250-300 . 300-360 . 950-420 420-500 " 500—2000 . 
25.5 14,33 19.42 10.76 2.51 27.84 18.91 14.68 0.32 _ 1.84. 0.55 0.08 0.44 2.75 
20.0 /196.88 . 7.09 2.78 0.80 8.35 36.91 37.91 4.59 0.24 0.48 °° 0.27 0.31 1.490 
18.0 321.45 - 8.80 3.46 4.32 13.79 28.67 32 91 7.18 1.37 0.35 0.40 0.29 1.45 © 
16.0 658.43 | 2.44 1.38 5.4 30.03 24.80 13.41 16.45 2.63 0.24 0.11 0.24 0.57 
15.0 803.01 9.60 3.41 0.7 5.44 19.67 26.90 31.50 . 0.79 9.37 ~ 0.31 O28 . 101. 
os 14.8 690.50 6.37 1.34 0.70 2.67 = 6.45 24.80 33.67 . 1.21 © 16.55. 0.22 - 0.23 0.78 9 
= 14.6 667.38 5.63 3.35 0.26 2.17 4.92 33.80 38.80° 8.95 0.43 0.78 °. 0.06 0.31 °°) 
14.4 770.56 8.52 0.97 0.85 5.15 6.46 ° 32.86 36.75 .- 16.33 - AS 0200.) Ole 0.43 | 
14.2 - * 824.10 6.91 0.62 0.60 3.78 3.42 42.74 23.81 15.45 “2.28. 0.55 - 0.36 “167 
14.0 . 976.53, 661 2.09 0.98. 362°. 13.58 42.33 18.47 7.46 4.78 | 0.16 0.11 042 . 
13.8 414.66 4.85 0.81 0.36 3.72 1.87 | 12.85 71.88 3.13 0.18 0.05 - 0.08 . 0.2% 
13.6 397.00. 6.38 0.54 0.62 4.65 3.58 23.39 53.34 ° | 6.97 0.28- _ 0,24 0.21 “0.38 
13.4 279.29 4.35 3.19 0.33 3.72 2.19 24.94 42.53 17.48 . 055 ¢ 0.42 | 0.27. 0.33 © 
- 13,2 ~ , 180.59 | 1.50 4.78 0.52 3.41 10.30 11.54. 4.44 84.07. 0.32 0.05 0.02 -" 0.04 
13.0 90.08 9.02 1.31 0.38 3.76 0.74 19.46 46.30 "14.92 © 15.94 0,52 0.39 2,14 
"12.0 9.14 46.69 10.93 4.39 36.00 9.77 8.23 3.74 1.10 2.04 0.98 1.64 5.28 
10.0 2.19 21.19 3.00 18.36 16.95 5.85 |. 8.05 ~ 7.621 3.94, 9.55 2.68 ’ 1.68 7.85” 
8.0 162 12.69 4.82: 3.60 - 23.92 8.08 10.58 . | 14.61 213 | 3.16 “9.12 5 2.76 a. 
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: TABLE F.3—PARTICLE-SIZE RELATION 140 MILES PROM GZ, MET Bin, OR Sy 
Distance N : Nase : Se 
of Enterprise Activity, : a Shae nee 
on Hey. 18, pe ft Sat activity in size (yz) fraction 2 - . | | ee 
miles «©. (H+12hr) 0-5 = §-20- 20-44 44-88 88-125 125-377 177-250 250-300 —900--350 © 350-420 420-500 600-2000 - 
23.0 768 9 ab.ZS 12.37 0.96 98.15 7.40 16.7" 2.79 1.29 0.95 076 -046-.° 28° ° 
18.0 61.75 8.78 1.99 1.99 (39.70 -- 25.96 9 21.8287, OT 0.66 0.60 0.52 ~ 2.78 -~ 
ro = 8.0 ~ 67.04 8.72 1.47 0.46 © 399.52 20.85 14.43 2.53 5.86 063° 062. 645 °° 447 ee 
Hey _ 12.0 10048 = 0.240.030.2608 6.92 18.67 16.17 - 2.66 2.50 11.60 6.71. 28.21 =" 
10.0 » 98.36 12.24 11.49 0.18 ° 14.31 $9.66 7.41 0.13 0.05 012 ~~ 0.02 0.09 «0.27 ct 
9.0 71.09 26.93 8.17 3.6% 8.01 91.86 21.97 - 0.87. ° 0,09. 0.04 | -0.62 , °° 0.03 ~ 0.26 
8.0” 7146000 (7.87 LTT LAG. 8.08 17.158 9.83 18.25 . 1.10 23.85 0.36. 0.24 0.33 
6.0 38.18 11.60 8.25 0.78 8.69 ~ 43.89 2.40 193° -.19.23 1.24 0.49 0.54 °° 103 9. 
5.0 8.54. 11.08 64.31 1.97 12.69 «4.43. . 2.79 244 - 0.72. 0.00 . 0.00 0.00 - 0.00 - 
1.0 ‘194 = 10.09 96:3¢ «2.4d 19.64 6.37 5.50 5.63 3.40 2.08 "2.05 . 2.16 542 
Enterprise 0.62 9.64 36.46 3.08 10.84 3.45 . 3.63 2.72. 1.28 | 81.43 1.96 °-) 0.87 485. *: 
zi 
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FALL-OUT RADIOACTIVITY, APPLE HN. 
130.” 
Tees 


TABLE G.1 —PARTICLE-SIZE RELATION 7 MILES FROM GZ, APPLE 0 


: Distance W ; 
| . of Mercury : ; : pais One 
Cry os : Hwy. on T-2 Activity, : ; : : rs so . oe 
i z : . Ps " ” eo 
: Sob, heedan nde Cause o> : % of activity in siae (4) fraction ; = STKE 
: milea _ (A+i2br) 0-5. 6-20 20-44 44-88 88-125 126-177 177-250 250-300 300-350 360-420 420-500 “soo-2000 =~ 
Gj 4.7 : 1292.36 0.32 0.22 0.02 ~ 0.54 _ 0.01 0.35 0.33 3.72 80.57 26.29 4.96 2.67 Sings “SE ‘ ‘ 
(oo 4d 2476.51: 0.52. 0.31 0.10 0.48 | 0.20 0.42 0.39 0.15 0.29 - 19.71 * 29.09 20.62 
oe - + + 3.6 . 4394.20 0.52 0.31 0.00.48 0.20 0.42 | 0.38 0,15 0.2 19.71 29.09 © 48.34 
a - 4.2 5913.77 0.36 0.12 0.08 0.99 0.18 0.38 - 024 015 © O52 0.36 14,31 O3.97 ey 
os 2.9 283.220 2.27 1.19059 0.208808 0.95 O56 «12 6.88 7548 
i 2.6 SE 2070.10 0.08 0.06 0.0% 0.08 0.04 - 0.08 0.07 0.04 0.06 : 0.22 + 3.66 . 96.38 as, : 
aac 2.4 769.38 0.10 0.10 0.14 0.85 0.36 0.59 0.66 0.99 0.09 = 0.32 0.53 9569 i 
a 74.51 0.85 0.00 0.00 2.25 9.00 0.00 = 0.00 Ce CL: a) o> ce 
pa 
i TABLE G.2-—PARTICLE-SIZE RELATION 48 MILES FOM GZ, APPLE 0 : 
aa i t 
: ws. Dfstance W ; : : Soe 
i ~ of Rec on Old - = Activity , Pete 
~ wd . : ‘ 
ie Hwy. 26, pe ft? ‘ _- Hof activity in aise (yp) fraction : tae 
miles . (H+12hr) 0-5 6-20 20-44 44-88 88-125 125-177 177-2650 250-800 300-350 360-420 420-500 600-2000... - j 
4 12.0 - "20.00 10,084.56 002 65.BG TL TLE BBtCiCti(<t:é«éi 0.00 0.26 . 0,97 i 
Pe os 8.8 94.00 3.63 5.84 0.29 6.67 41.59 - 2.95 0.59, 0.31 © 059 © 0.40 34.02 MAG Ten 
We _ 6.0 - 108.69 4.40°12.18 = 0.103.758 75.48 6.08 0.00. 0.00 ~ 000 0.00 = 0.00 Ch 
~~ & 3.0 - * 490,13 1.86 13.51 . 062 2.12 62.94 " 17.62 0.89 0.05. 0.09 ° | 0.08 ~— 0.08 054 °°. cl 
i 2.4 $25.49 11.38 2.77 1.8 2.10 65.66 23.88 0.69 0.22 0.21 0.20 5. O18 © 162 - Be 
. , " : . 7 : ‘i Bs Fis 
j 15. . | 806.87 7.80 3.65 0.18 4.04 $8.87 41.94 2.21 0.130. LAS S048 | O11). WSR eS See 
: 1.5 698.29 12.88 5.99 0.08 1.95 31.06 49.95 1.19 1.05 - 0.19. - 0.20 0.15 ee eee 
i. hee 1.4 580.06 10.41 9.38 «= 0.20.08 $8.75 45.88 COT 0.20. 0.16 | 0.16... 008 ~§ 134 2 + 
i bees 1.0 922.82 «(16.60 «3.92 0.19 «4.9 67.00 OD 0.74 0.12 . 0.14 0.17. 1.97. : 
08 - 956.67 5.58 22.51 1-29 2.22 36.91 - 41.02 0.54 0.25 0.34 . 0.23 °° ° O20 147 
\ Reod 646.6 18.08 2.82 0.36 2.26. 24.98 49.32 2.79 «1.03 si. 0.65 0.50 - 2.05 
} z0* 495.92 7.86 1.17 3.36 3.66 16.24 ~~ 64.07 2.60 0.09 _ 0.16 0.07 - 0.08 ~ 0.45 
! 46° “' §99.17 12.84 4.92 (0,722.65 1.05 723.33 - 3.38 0.21. 0.17 0.16 . 0.14 14 
5.5% 253.06 11.84 4.81 0.83 1.90 3.48 71.86 3.38 0.18 °° O16 =. 0.09) 002. 50 
ose 681.78 . 9.56 6.82 0.45 2.00 14.98 64.08 1.69 0.16 6.97 0.05 - 0.06 | 0.32. ~ 
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' TABLS G.3— PARTICLE-SIZE RELATION 160 MILES FROM GZ, APPLE i. ree 
a Sn aS EO eT RL OMY Ge SES OE Re a Ae 
Diatance NE of . : ‘ eas : + 
Warm Springs Activity : ar ; ; . 4 
on Hyy, 6, pe ft . % of activity in eize (y) Kraotion : ao oot, yt Md oh, 
miles |= (H+12br) , 0-5. 5-20 20-44 44-88 88-125 125-177 177-250-- 250-300 ~ 300-350 350-420 420-500 500-2000 - ° ae 
‘on = 9.0 "19.91 25.84 3,16 42.67 4.07 | 8.8¢ © 226 . 948 . 1.26 - — 0.78 0.40 - ° 0.34 + 0.90°. is 
I si 12.0 . 13.39 17.01 2.80 - 1.99 66:34 . 1.61 . 1.93 1.20 0.00 .. 0.39 0.77 0.28 | 6.01 |‘ of 
ates lot 16.0 ae 39.78 «6.70 0.36 0.94 89.50 (1.96 ~ 0.49 0.00 . 0.05 --°.. 0.26 0.06 0.26 ~ 0.00. = t 
| a 24.0 °°. 25.52 26.86 7.64 30.38 24.95 . 2.60- 1480 (1.25 0.34 "0.74 0.51 =. 0.43 2) er ee 
1. 28.0 - : 53.18 9.68 2.03 0.70 80.08 5,33 ~. 0.38 0.41 013°. 0.00 _ 0.07 ~ 0,03 WAT: ae 
- 32.0" "60.72 3.69 3.72 * 3.99 74.60 8.19. Lgl 1.18 059° | 0.68 | O52. 0.00 Lads: 
+ 37.00 72.84 23.23 7.11 0.00 | 61.02 8.65 0.00 - 0.09 © 0.00 .° 0.00 ~° 0.00. 0.00 ~ 0.00 - 
|. 42.0 - © 126.74 14.22 3.93° 2.42 ° 60.98: 8.20. 6.27 LT 0.63.) . 0.330 212-5 O22 | * 1.21. 
| . 47.0  --- 38.89 = 19.28 (12.120 1.11 63.29 2.97, 2.168 | 0.58 “9.39 9. 0.36 0.22 9° 0.20) 0.96 ©. 
a : ‘ 
i : - : < 
4 be a 
ef i ” = 4 ; 
4a , . ‘ 
! 2 esas ; 
‘ : | : 
: ‘ 
i ; 
i ! 
j : 
| i 
a a 
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AIRBORNE ACTIVITY CONCENTRATIONS, BEE 


TABLE H.1— AIRBORNE ACTIVITY CONCENTRATIONS AT VARIOUS DISTANCES FROM GZ, BEE 


Res seme : High-volume samplers* 
Baa ee. os a Activity, 
y : | ie” Bampple time, ut/m" x 107° Sample time, _ ivity, pe/m! x 107 H+ 12 hr) 
Location Hebr - (H+ 12 br) Hebr Fixed-T = Dir-NT Dir-T, 
4 miles N of Nye Canyon Rd. of 1.00- 2.00 ° 25,400 - . ‘ 
road 13 milea E of G2 “ * 2.00— 4,00 10,200 : . : ee : 
“f n ee So 1.00= 5.08 90,900 $1,200 27,000 
4.00= 6.00 684 ye, . 
6.00— 8.00 518 7 an : 
: 5.08— 9.99 194 63.9 150 
i 7 8.00-10.00  - 30,3 ve CMS ‘ 
10.00—12.00 6.83 (as . é 
~ é . §,99-12.48 235 123 oe 256 
1.00-12.00 6,141 1,00—12.46 10,443 10,428 . 8,058 
7 miles N of Nye Canyon Rd, on _LS0d- 2.00 113,000 =. | ‘ ee ‘ 
road 13 miles EofGZ °° 2.00— 4.00 ° 4,750 ; *s ; . : , 
: ; 1.50- 5.87 - : 113,000 
4.00— 6.00 178 y aa : 
6.00- 8.00 32.3 
j 6.00-—10.00 31.4 
: weg i8,86—12.96 42.5 i Yas : 
ye one wat : - +e ‘) $.67- 9420 239 
we ~ a 3 ; ae ‘ ‘ 3.42 18,0 : ‘ 164 
1.60-- 12.00 18,673 Ae wae ; 
. : an ; 1.50~13.00 _ | 37,801 
8 miles K of Hwy. 95 on Indian L.60- 2.00 1,036 
Springs Rd. 30 roiles E of G2 2.00— 4.00 1,140 
: . ‘400-600 =~ «. (98,8 
6.00- 8.00 11.8 
"Fixed-T, fixed-directional aampler with throttle; Dir-NT, directional sampler without throttle; Dir-T, directional 
sampler with throttle, oa a 
127-118 
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TABLE i 1— AIREORNE ACTIVITY CONCENTRATIONS AT VARIOUS OMTANCES PROM oF ‘ALOWO | 
THE MIDLINE OF PREDICTED FALL-OUT, MET 


° Pined-T, Azed—directional sampler with throttle; Dit-NT, directional eampler without throtile; Ne-T, directional 


aompler with Lirottle, 


fos ceeavestobeuy ae sou 


cs Rat <a soe DEES semplet filgh-volimse samplers? 
. . , Acuvtry, . =) 
% fapple time,  we/m'« 107! fample tine, *ctHYity. Hem. TA atta hat 
+ ' Lesaiice Berber (8 +aa ney B¢tbr Pized-T: Die-NT .  Dir-T 
25.6 miles M of indian Springs O.33- 7.00 620,090 O.33= 7.0 NB mm 663,000 
ie ‘ AF® on indian Springs Ra. T.00— 0.00 7.470 ' 
CF i 7 ‘ ; TL. O18 Ms - NB 1820 : 
: 9.00—11,00 3,830 : . = os F 
4 ; 31,00 = 19.00 1,040 . 
; : ag. she “ 13.00 = 16.38 3,050 ‘ ae: 
. ; : 8.76—14,35 wa we 1,690. 5 
o a 14.30— 10.88 Th . ; 
S \ 16.26-18.35 408 i ' “ is 
ae : 15.35~80.35 08 fi ‘ 
7 10.25=33.28 Cra] . 
22,25-14.33 140 ie ee 
Ca : 24.28-26.95, 9 110,000 “ : . 
2 22.0 milee Wi of Indlan Springs 0.50— 1,58 16,300 1% ” 
AFB om tndise Springs Rd, bae~ 3.47 - ch: e i 
P : 3.6%- 6.8 OOS < 
ts : ' D.BS— 9.76 4,250 6,780 8180 
Hl ; ‘B.B= 7,78 m2 i : ‘ 
‘ aap ‘ T.16— 9.18 ° 101 i, ‘ 
: . , S.15= 6.98 LLY) 72 (18) 
9.700 12.78 . 1s 
: 11,76=13,98 use : 
~ : ii ot 9.78-39.78 ase ma 
“ : : PRL Ot ma} ate : i 
“a 18-75=17.76: “ure : 
: 14.98— 18,76 | le . 
i . 15,18 — 10,78 f bh) L] 
. 13.0 miles M of Meadow Valley Lode O18 143,006 
_ Rd. Jct, on Bwy. 63 3.16— 4.78 221,000 - 
416= 8.78 10,790 " 
Paes 1,00— 6.78 13 we nat. 
0.35- 0.18 14,100 oy v 
Ae , O.70=10.98. . 8800 ; 7 
- im “ : ‘ 4.58—10,08 s Ws, (18,008 
‘ : 10.76— 18,78 1,446 
. 19.75 14,18 4.300 
: " 14.75 —14,008 Snap” . 
210,09 =16,00 1” L aon 
16.00=18,00 1.860 ; 
: 18.00~ 20,00 a,e70 ; ‘ 
, 20.00=53.00 31,199 v4 
: + 14,0 elles Hof Meador Valley 1.08 1.78 188,000: 
” ‘ ha. ci, on wtwy. od Lise «7s 34,000 4 ; 
5 . i 4.76— 6.78 11,406 . 
- : \ 1.0E- 6.00 -228,0%  408,c00 108,008 
3 4.450 
c 19.690 
‘ f e200 
: -13.76= 16.00 8,100 : 
* : 10,400 18,800 16,200 
= 7 ; 16,400 10,608 83,708 
BF 16.60=17.60 : 
‘ ig 1t.8o=1p.60 70 
: i 19,60-21.60 - 
i £1.24-29.50 ys . 
a 23.00-35,60 ~ é. 
: 26.80-07.50° - 
. ; 7 18,00~30.28 17,000«17,500 34,106 
12.0 miles M of Eotorprine oo 350= 8,00 ; 
ie ‘Uiab Buy, 18 ' $.00— 9,08 = 
, : . 8.00— 7,83 L] NB 38,000 
i 100— 0.00 F 
es 9.00- 10.88 : . : 
a 1.83~i0,76 1 a 6360 | 
2 10.08—19.02 ° Ler : 3 ' . 
& * 18.93 = 14.92 i : a 
: 146.53~16.08 1,080 : ‘ 
: 13.92- 10.98 oes . 
_ 10.92-20.08 8° ADR 
” 60,99—-33.92 1,400 | 
D : 00,90 24.92 at) ; 
“ 24.37.86 neo 10.18 —87.Be 3 i ES) 
6.0: miles Wal Emerprise op 3.50- %.06 10,000 114.000 38,400 
Usad Boy. 18 7.00—11.68 ‘Y,b30 1,680 
: ‘ P 21.08-28.08 6.e86 5,200 
1.0 mile H of Enterprise on w= 6.47 Pd MB 
Cub By. 16 6.87=11.08 te 
j 11,93~20.01 i L] 
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AIRBORNE ACTIVITY CONCENTRATIONS, APPLE Il 


- epee ore here amp SES et nme num Re mm eee ne roe wae oe Sots wm ae 
we A Sam RO arte eS ST a 7 9 


cet ep eee ene! mimemenie eee pene 


TAH J.1— AIABORNE ACTIVITY CONCENTRATIONS AT VANIUUS DIL ANCA FROM a7, APPLE D 


— 


UCLA sampler 


chime samplerg? 


Activin: ey la oi ae 
vty, OT) — 
Semple time, nc/m! « 30% Sample time, i Le ee . a8 
Lovattog Nebr (Hela bry Mehr Pised-T = Dir-NT ar-T 
4.1 miles ¥ of Mercury Hey. an O.id— 1.83 176,068 
'T-3 Access Rd. 4-B9— 3,83 . 36 
B.89— 6.45 " we ° 
5.0S- 7.03 ba3 Wee 
O.13— 8.78 35,000 £9,000 1.008 
é 7.03- 9.63 8,100 
$.03-14.05 4,100 
1103-13.63 ie 
Pa Eory 140 
- O.78~ 18a sea Mo a1 
16.43=20.49 as 
20.43-22.49 uy 
O2.43-14.49 188 
£4.43-10.62 as 2 
a (2-88.43 oe 
18,43-30.48 mA 
36.49 —291.08 inh ‘. 
16.43~ 81.08 1s. | 8 
1.6 miles W cd Mproury Hey. om er7.088 
T-3 Acossa Rd, 5 te : 
1,466 
ite 
16.7 
To4 
210 
12,13~1043 oo 
B.2D— 8.53 107,008 
b.63~ 70.68 1 
10.89~20.63 407 
§0.09-03.03 1M 
: 09-0468 isa 
16.439—90 98 > 
OB mile W of Mercury Hey, ob 976,000 
T-3 Access Rd. 4,708 
8,000 = 
nm ‘ . 
C] 
ue Fi 
‘ 0.38=15.67 4,100 4 
31,.69-13.88 wa : s 
12,09-18.88 i] , 
10.67 = 19.08 td 
ot 
18.D alles W of Raed os Hey. BB 6ae 
ome 
8 j 
18 
9.0 milve W of Real on Rwy, 18 1.0%= 3.33 3 
3.23— 6.38 a ah 
S.a3- 1.08 : 
6,686 
T33— 0.ba 
9.93—11,38 : © 
ts 
11.39-13.33 
13 3810 33 
16,98-10.37 
10.08 30,08 sa 
18.17 =90.17 L's) 
20 1333.17 06 
12.%- 00 
24 19- 6.0 2 
Pieter ab Pt) 
7at7—30,15 am 
20,19 =81 50 ow 
3 18.00—51.48 #36 
60 tlice W of Reed on Stwy. 36 1aij~ 3.33 41,8 . 
$32 by 5,080 
6.39- 7.38 1s 
2.83- 6.71 00,900 66.700 99.bon 
733- 6.33 8 
99-01 38 ws 
O.77~10.88 3.436 44 14 
Y4.93-13 33 an 
43:339018.39 1,230 
45 35-17 33 $1100 
6.B2-17. 78 38 oT] ot 
122 : 


Localiaa 


2.2 alles W cf Rew oo Hey 35 


Reed (on Mwy, 18) 


2.0 mello: E of Reed 


0 miles W of Warm Springs 
oo Iwy, 8 


0.3 mile NE of Warm Borirgs 
m Bvy.8 


TABLE d L—rContinved) 


ig uere sampler a High-soume pamplere? 
Act LoS EE ERAN EET pence rcse 
Sicnpigatne.. Laci Gample ttms, Activity, mc/m! = 26°78 (Ho 18 hed 
Meee (HUB Er} Hebe Pised-T = Oir-NT Dir-T 
VO8= 6.59 | a.30 
B00 - 6.87 2.330 
O4T= 9.63 0° 
1.68= 0.39 46,000 380,000 24,100 
7.82 -16.00 16.6 
10.00— 39.12 146 
CRUSE SY 1,080 4.10 1,039 
15 17~ 36.83 (6 7 
$6.35=99.39 10.6 : - 
19 3918 ¢9 m9 4.730 1,980 
1B.39-20 $3 tea 
$0 39-02.33 e 
¥2 3-34.39 3.1 
§4.39~-26.83 ° 
16.33—28 33 43.8 am HY 
O.89-20 83 us * 
18,49~33.33 O41 2.880 140 
“3.97 at 290.000 
atl= @.68 Gabo 
LOT 6.0 108, 008% 
6.59— B67 3,409 : 
b.67=129 48 Me 
9.00 13.00 6,040 
19 46 =15.59 1,230 
18.939—18.00 30rd - 
139,00 —17.83 4,380 
10.00—80,06 
20.00— Bi oa 
25 0034.05 : 
Bs 00-04.00 2 
96.00~ 82.00 : 
24 .D0 = 30,00 
30.00 =21.48 a pas 7 H 
17,68— 20.68 a,776 
L.e?= 3.43 179,006 : 
a39—11.99 3.186 i _ 
1.05— 787 80,000 
787=15.88 1.199 
11.33=13.89 651 
13.22—16.39 1.400 5 
18 33=17. aa 
17,25~ 10.89 12 ' 7 
12.03—17,.39 3,030 
10,39—21 38 1m? * y ms 
31,29-83,98 206 * 
23.59- £8.33 ass . 
18.33—07 33 i7B . 
37,39= 90.99 Ca) Ls 
ib, 80,04 om 
. 17.33~30.88 1110 
aot. 4.23 4am : 
ane 6.83 en 
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ae : Rample time, yofa"s vot Sample tine, Activity, g¢/m'= 10 (412 bey 
: Location Bebe (8-18 by Heb Pined-T 0 Dur-T Dir-T 
4.0 miles ME of Werm Gprings 3,04— 3,08 cg : a . < 
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